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Preface to Second Edition 


In the fifteen years tliat have elapsed since the publication of the first 
edition of tliis work, masses of new data on human evolution have ac- 
cumulated. In the field of human and primate palaeontology, the re- 
mains of numerous extinct forms of apes and men have been brought 
to light. 1 think it is safe to assert that the finds of fossil man since 1931 
exceed in number and importam e all that had been made in the whole 
period before that date. I'here have also been tremendous advances in 
knowledge of the anatomy, physiology, and psychology of the great apes 
and the lower primates. At length we have acquired also some substan- 
tial inu>:mniion on the so( ial habits of apes and monkeys in the wild. 
On the whole, I am afraid that we have advanced farther in our knowl- 
edge of extinct men and living infrahuman primates than in the tax- 
onomy of present human rates and in the general biology of Homo 
sapiens. Human genetics is still a thinly cultivated field, sporadically 
scratched. Kndocrinology is advancing slowly from quackery and specu- 
lation to an experimental science, but its part in human evolution is 
still a matter of hypothesis and dialectics. 

On the whole, I should say that the greatest progress has been made 
in the study of the physical anthropology of the individual in its relation- 
ship to his physiology, psychology, and behavior. The study of the hu- 
man constitution opens up to the physical anthropologist a field of im- 
mediate, vital, and almost universal usefulness, but only when he works 
in close cooperation with the physician, the physiologist, the psycholo- 
gist, the psychiatrist, and the social anthropologist. We have to begin to 
study the total man, even when wc have not yet completed tlie dissection 
of his disiccta membra. It is certain that the study of the whole man will 
yield great human dividends. 

I have tried to bring this work up to date by rewriting nearly all of 
It and adding several new sections. Unfortunately, new data do not 
always bring a better understanding of such vast subjects as man’s evolu- 
tion. Prcx:esses that seemed simple and explicable to us in our ignorance 
have turned out to be exceedingly complex and mysterious. Cock- 
surencss has had to yield to humility. I do not think that anyone can be 
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complacent about the present status of man if he is at all aware of the 
direction of trend and the accelerated pace of human evolution. How- 
ever, I have kept this book clear, for the most part, of biological preach- 
ments. I have done enough of that elsewhere (and mostly to deaf ears). 

When I was preparing the original edition of Up from the Ape, I 
was still naive enough to think that I was writing a “popular'* book on 
human evolution. In the sense of being comparatively non-technical 
and simple it has been “popular,** but it has been read principally by 
students. Since I am now wholly reconciled to the task of writing un- 
popular books, I have tried to add to the academic usefulness of this 
work by appending to the college edition a brief description of some of 
the more important techniques used in physical anthropology. 

In the course of this revision many obligations have been incurred. 
I am indebted to Professor R. Ruggles Gates for advice and help in the 
section upon human genetics and for allowing me access to his great 
work on human inheritance, Human Genetics. Professor William C. 
Boyd has patiently discussed wdth me problems of serology and I have 
drawn upon his many excellent publications in this field for most of the 
material I have presented on this subject. Dr. William H. Sheldon has 
helped me in the preparation of the section on “ The Anthropology of 
the Individual,” and has allowed me to publish in ihe Appendix his 
instructions for posing subjects for the photographs involved in somato- 
typing. Finally, he and his publishers, Harper &: Brothers, have granted 
me permission to reprint the Scale for Temperament and to summarize 
many important parts of his wwks. I am grateful also to Dr. Alice M. 
Brues, Dr. P. B. Candela, and Mr, H. R. Glodt for the use of unpublished 
material. A glance at the Bibliography and the turning of the pages 
will make the reader realize how generously I have drawn in the prepara- 
tion of this work upon the researches of many learned colleagues here 
and abroad. To mention all of them here would unduly prolong this 
preface. Let it be understood, however, that my sincere thanks are im- 
plicit in every reference cited in the Bibliography. The merits of this 
book, such as they are, derive from the scientific contributions of others, 
of which I am merely a reporter. 

I am particularly grateful to Stanley M. Garn for letting me use his 
admirable photomicrographs of human hair and for the photographs 
from which were made the drawings that illustrate anthropometric 
technique. Most of the new drawings in this edition were made by Dr. 
Oliver G. Ricketson. Some of the new illustrations of racial types are 
the work of Dr. Henry M. Field (reproduced through the kindness of 
the Chicago Museum of Natural History), Dr. Joseph B. Birdsell, and 
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Dr. C. Wesley Dupertuis. All of these men are past or present pupils of 
mine to whom I owe much. I have alsc3 used in this edition new drawings 
and flesh data derived from the works of Adolph H. Schultz, W. K. Greg- 
ory and Milo Heilman, Sir Arthur Keith, and Franz Weidcnreich. 

Finally, although not noticeably inarticulate, I cannot find words 
to express my gratitude to Dorothea Kelly (wife of my valued cc^lleague. 
Dr. William FI. Kelly). Mrs. Kelly voluntarily, gratuitously, and with 
an incrc’clible semblance of pleasure in the task, has helped me prepare 
tJie manuscript and read the proofs of this lengthy work. She has com- 
piled the Index and the Bibliogiaphy, chcxked the references, corrected 
many of my inaccuracies, and made countless wise and helpful sugges- 
tions. I might have undertaken this levision without her services, but I 
do not see how I could have finished it. Anticlimactically, I thank her. 

EARNEST A. HOOTON 





Preface to First Edition 


I began to write this book in a summer vacation because I was tired of 
turning out “contributions to knowledge/' full of tables and technical 
terms, to be perused by a few yawning, carping specialists. I thought it 
might be more amusing to try to write something which could be read. 
I have succeeded in getting a certain amount of fun out of the writing, 
whether or not anyone may derive pleasure from the reading. I have 
simply sat down and typed out the stuff which I deliver each year, more 
or less extemporaneously, to a class of Harvard students most of whom 
have had no previous instruction in the subject. Some of these studenus 
endure the lectures in obvious boredom, but a good many are genuinely 
interested, or. at any rate, successfully simulate that desirable state of 
mind. 

There are plenty of problems of human evolution which I have not 
attempted to solve here. For that matter, my mental juices are not suffi- 
ciently potent to dissolve the solid difficulties of the subject. Nothing in 
this volume seems to me to be particularly original or revolutionary. 
I have utilized freely the thoughts and investigations of many scientists. 
If I have not always given them credit specifically, it is not because I wish 
to appropriate their glory, but rather because I have assimilated so com- 
pletely the nourishment which they ha\e provided tliat identification of 
the raw materials has become difficult. So I gratefully acknowledge my 
indebtedness to anyone who may think that he reads in this book an 
exposition of his own ideas, however distorted their reflection. Of course 
one fondly imagines that he has an occasional idea of his own, hut too 
often such “original*’ ideas are merely the few drops which have not 
rolled off the duck’s back, rather than his own exudations. 

Nevertheless I am acutely and pleasurably conscious of my obliga- 
tion to the works of many students of primate and hiimain evolution. 
Among these I may mention Professor William K. Gregory’s profound 
studies of primate palaeontology, which liave been a most sure-footed 
guide; die brilliant researches of Professor G. Elliot Smith upon the 
evolution of the brain, and Professor Frederic Wood Jones’ ingenious 
deductions regarding the effects of arboreal life upon man’s ancestors, 
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which are always stimulating and often convincing; the intensive in* 
quiries into the mental life of the anthropoid apes carried on by Pro- 
fessor Robert M. Yerkes and Professor Wolfgang Kohler; Sir Arthur 
Keith’s masterly analyses and reconstructions of the anatomy of fossil 
man; the late Professor Rudolf Martin’s great thesaurus of anthropo- 
logical knowledge; the sound scientific: work of Hrdlicka, Schultz, Boas, 
and many other of my colleagues whose names appear frec|uently in the 
pages w^hic h follow. 

This book does not presup[)ose on the part of the reader any knowd- 
edge of geology, biology, anatomy, or anthroj^ology. It is intended pri- 
marily for the more or less educated layman and not either secondarily 
or more remotely for the overeducated })iofessional. Indeed I rather 
hope that not many of the latter class will read it, because the most favor- 
able opinion of a general book which can ])e extracted from a specialist 
is that it is good enough except where it tone hes his particular subject. 

If the tone of this book seems at times to belie my Christian name, it 
is not because I take my subject lightly, but rather because of a con- 
viction that science need not be clothed in sackcloth and ashes and that 
knowledge is not necessarily expounded in accents of lugubrious pom- 
posity. One ought not to Ik* cheaplv flippant in describing nature’s mar- 
vels, but he need nor always dej)ort himself as il he were in church. 

I do not hesitate to assert that some of the things in this boc:)k are very 
good. 1 refer to the draw ings wiiich are the work of Mr. Elmer Rising, 
and to the photographs of priinatc's, most of which I owe to the skill of 
Mr. Newton H. Hartman and to the courtesy of the Philadelphia Zo- 
ological Ciarden, and the remainder to the artistry of Mr. Alvin Sanborn 
and the kindness of the New York Zoological Society, to the cooj)eration 
of the Pathe Exchange, or to tlie friendly assistance of Mr. Frederick 
(ohnson and Mr. Fred Orchard of the Peabody Museum. 

1 am indebted to a number of colleagues and scientific institutions 
for permission to re|:)roduce photographs illustrative of racial types: 
first and foremost to Dr. Harry L. Shapiro and to the American Museum 
of Natural History, also to Dr. Carleton S. Coon, to Professor Frederick 
Starr, to the Museum National d’Histoire Naturellc of Paris, to the 
Peabody Museum of Harvard University, and to the United States 
Geological Survey. A number of authors and publishers have kindly 
allowed me to use reproductions or modifications of drawings in their 
published wenks. These include Professor William K. Gregory and the 
Journal of Dental Research; Sir Arthur Keith, Williams and Norgate, 
and the |. Lippincott Company; Professor Marcellin Boule and Masson 
et Cie. of Paris; Herr Gustav Fischer of Jena, publisher of Rudolf Mar- 
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tin’s Lehrbuch der Anthropologie. Courteous permission to quote from 
copyrighted works has been granted me by various publishers: John 
Bale, Sons, and Danielsson. Ltd.; Bureau of American Ethnology, Smith- 
sonian Institution; Cambridge University Press: Carnegie Institution 
of Washington; Century Co.; Hai court, Biace and Co.; Paul B. Hoebei, 
Inc.; Longmans, Green and Co.; Oxford University Press; G. P. Put- 
nam’s Sons; Science Press; Wistar Institute of Anatomy and Biology; 
Yale University Press. 

Professor Glo\er Allen and the Museum of Comparative Zoology ol 
Harvard University, Dr. Edward Reynolds and the Peabody Museum of 
Hart'ard University, have put at my disposal, for study or for diawing, 
their invaluable skeletal colledions. 

Mrs. Pearl B. Hurwit/, my indispensable rescaich assistant, has la- 
bored intelligently and painstakingly upon the manusciipt and index. 
Mr. H. S. Latham of the Macmillan Company has given expeit achite 
and assistance. 

If this book is not good, no one is to blame except the author. 
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Part 1. Man’s Relations 


Recogyiizmg Relationship 

When you see a two-legged, teathered animal flying through the air, 
you identify it as a bird and distinguish it from the four-legged, hair- 
covered animal that you notice drawing a cart through the street. The 
latter animal you recognize as a horse or a mule. But you must observe 
more closely to distinguish the hoise from the mule, because they re- 
semble eac h other more than do the bird and r*»e horse. When you see 
two human beings walking together, you may judge one of them to be 
a Negro from his skin ( olor, the curl of his hair, and the thickness of his 
lips, and the other to be a Wfliite from opposite variations ol the same 
bodily features. It you meet two men who look very much alike, you 
susjDCCt that they may !)e “related” to eat h other. Two persons who arc 
almost identical in appearance will be judged to be twins. Thus you dis- 
tinguish one kind of animal Irom anc^iher by observing their anatomical 
differences and ^ou determine their degrees ol relationship one to the 
other by iccogni/ing the closenc^ss of their mutual resemblances. 

In this everyday process cjf distinguishing and icientifying animals and 
men you are unconsciously passing /oolc^gical judgments. You are sub- 
scribing to the agreement ol scientists that general anatomical re- 
semblances imply relationship and that detailed similarities of face 
and form mean that the individuals possessing tliem have in common all 
or nearly all of their ancestors. But it is not always true that persons who 
look alike arc, in the c^rdinary sense, “])lood relations.” They may show 
similar combinations of bodily features by chance, without being akin 
to each other. Such accidental resemblances we regard as coincidences. 
We do not expect striking individual likenesses to oc:cur very often, even 
in groups ol people that exhibit in general the same complexions and sim- 
ilar bodily features. We do not expect them to occur at all in physically 
diverse groups. One might ifleet an Knglishman who bears a very close 
personal resemblance to a Swede or even to an Italian. We should not 
be willing to admit that a “pure” Englishman could by chance so closely 
resemble an individual of “pure” Negro blood as to be mistaken lor him. 
It is highly improbable that chance could effect even one combination 
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of features in a “pure” Englishman that would lead him to be mistaken 
for any Negro or to be classified as a member of tlic Negio race. It is 
wholly inconceivable that a horse and a man could resemble each other 
in any intimate or detailed way, even though many men have “horse 
faces” and some horses are said to have “human intelligence.” It is then 
apparent that striking resemblances due to chance are likely to occur 
within physical groups that share similar bodily attributes. If we assume 
that these bodily attributes are inherited, it becomes clear that chance 
resemblances of individuals are, in a broad sense, due lo tlieir common 
ancestry, and “chance” merely effects the intensity of the individual like- 
nesses by selecting similar or identical combinations of charac ters from 
the ancestral store. 

We may then affirm that detailed resemblances between animals in- 
dicate their common descent, or, to state the matter from another point 
of view’, that “heredity is resemblance based upon descent.” Bur it is 
quite apparent that in applying such a principle we must not be misled 
by superficial likenesses that may result from causes other than relation- 
ship. If you see a large creature Hitting about in the dusk, you will not 
hastily adjudge it to be a bird; you will consider the possil)ility of its 
being a bat. And if you examine a bat and an owl, you will perceive that 
having wings and flying about at night constitute {mutically the sole 
detailed resemblances between these two animals. The bat has neither 
feathers nor bill and is fundamentally distinct in form and stiiicturc 
from a bird. The wings of the bat consist of membranes stietched be- 
tween the fore and hincf limbs, but the wings of a bird consist ol leathers 
arranged upon tissues that are supported by the fore limbs alone. The 
wings of both animals are organs of flight, but the resemblance ends 
there. Similar or identical functions of organs in two difTerciu animals 
do bring about resemblances, but not the deep-rooted slructuial re- 
semblances from which it may be inferred that the animals are related. 

Organs that have the same function are said to he analogous. But 
relationships must be based upon fundamental identities of structure 
and development, not upon analogous functions. The foot of the ape is 
a grasping organ with a great toe set off from the lesser toes like a thumb. 
It looks more like the hand than the foot of man, add it was for this 
reason that the great apes were formerly called the Quadrumana — “four- 
handed.” Man’s foot is a supporting foot with short aiRl non-prehensile 
toes, bnt, if its striicture be compared with that of the ape foc:)t, it will 
be seen that the two organs correspond bone for bone, whereas the 
human hand, which superficially and functionally resembles the ape 
foot; is quite differently constructed from the latter. The fundamental 
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resemblances of structure and development upon which the zoological 
relationships are based are called homologies. 

Basic similarity of form that indicates relationship may be obscured by 
differences in the habits and functions of two related animals. A whale 
lives in the sea; its hind limbs have been lost and its fore limbs have 
become converted into paddles; but the examination of the structure of 
the whale shows very clearly that it is not a fish but a mammal, and 
as such is closely related to higher forms of land-dwelling quadrupeds. 
Animals have to get along in the world somehow, and similar living 
conditions often forte very remotely related types of animals to adopt 
similar habits. "Lheir bodies rnodity themselves in conformity to habit 
and the exigencies of existence, and the limited number of ways in 
which the requirements of the situation may be met often forces quite 
dissimilar animals into identical modifications of certain bodily parts. 
An animal that lives in trees has to develop som** means of maintaining 
its arboreal position; in some way or other it has to keep from falling 
off the tree. In the New World several very different and only remotely 
related animals, such as opossums, monkeys, kinkajous, and some kinds 
of anteateis have met this need in the same way by developing their 
tails into grasping or prehensile organs. Such similar functional 
modifications or adaptations must not be confounded with basic struc- 
tural resemblances. 

Often an organ or part ol an animal that is changed or adapted during 
life by use or disuse — that is to say function — shows, in the prenatal 
or embryonic development of the animal, clear indications of its original 
form and primitive structure. Man has no external tail after birth, but at 
a certain period of foetal de\elopment a tail pi only projects beyond 
the body ol the embryo. Before birtli, however, that caudal remnant 
has been bent underneath and with its ligameiits and muscles serves a 
new and essentially human purpose — to close the pelvic aperture and 
help support the viscera by forming part of the pelvic floor. In tracing 
relationships it is often helpful to study the embryology of different 
animals, since fundamental similarities of structure are often obscured 
in later life by different functions with consequent modifications in the 
form of the parts affected by those functions. 

Another clue to relationship in embryology is found by observing 
the similarities and differences in the manner of development of animals 
before birth. It is a matter of common knowledge that the young of birds 
are hatched out of eggs, as are also young reptiles. On the other hand, 
the offspring of all higher animals including man are born alive from 
their mothers’ wombs. Both the manner of reproduction and the proc- 
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esses o£ prenatal development are most significant in tracing relation- 
ship, and it is very obvious that an animal that lays eggs is not as 
closely akin to man as an animal the young of whicli are suckled at the 
breast. 

Thus the process of tracing relationship is no more than the examina- 
tion and recognition of fundamental resemblances in structure and de- 
velopment. The more detailed and far-reaching these resemblances 
are, the more closely related arc the anintals that manilest them. The 
science of taxonomy or zoological classifitaiion is simply the logical 
arrangement of animals into groups according to their imitual simi- 
larities. And these groups show relationship. Hut all criteria of rela- 
tionship must be based upon essential identities of structure and 
development, which are called homologies, not upon the deceptive 
similarities due to lunction, which are called analogies. 


Why Man is a Mammal 

With a knowledge of the principles of zoological classihcation and 
of the outstanding physical characteristics ol the various animals ol the 
earth, it is simple enough to deteiniine man’s relationships in the animal 
kingdom. \Ve cannot do better than adcrpt the jtoint ol view indicated 
by Huxley many years ago, when he suggested that we imagine oui-sehcs 
scientihc Saturnians, who, already accjuainted with the animal lile on 
this earth, are called upon to determine the alltnities oK“an erect atid 
featherless biped, which some enterprising ttaveller . . . has brought 
from that distant planet for our inspection, well preserved, may be, in 
a cask of rum.” * 

Examining dispassionately our preserved specimen ol a human being, 
we should ask ourselves whether it is “animal, vegetable, or mineral.” 
And having decided that it belongs to the animal kingdom, atid ob- 
serving that it is an organism consisting not of one tell only but of many 
cells, we should classify it as one of the Metazrja. Turning the specimen 
so that the hack is visible, we should observe the lelief ol the spinal 
column showing through the fleshy parts and would therefore not 
hesitate to .say that this animal belongs to the vertebrate rather than the 
invertebrate subkingdom. We should then recall that the vertebrates 
consist of five cla.sses: namely, fishes, amphibians, birds, reptiles, and 
manimals. But it would be obvious to us at once that our specimen 
could not be a fish, because it lacks gills through wide h to breathe and 
fins with which to swim. We should then consider the Cla.ss of Am- 
1 Huxley, On the Relations of Man^ p. 95. 
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phibians, of wluch the young usually breathe for a time through gills 
and in which the paired fins of the fish are replaced by pectoral and 
pelvic limbs. The amphibians, we should remember, include such 
animals as Irogs, toads, newts, and salamanders. Plainly, we should have 
to exclude our human specimen from this class on the basis of general 
anatomical resemblance, a decision that would be verified by the study 
of the reproductive organs The absence of scales would IcacJ us to 
eliminate the Class of Reptiles from the consideration of possible gioups 
to which our specimen ol man 'might be assigned We should know, of 
course, that the blood of reptiles is cold and that of buds and mammals 
warm, but oui jireseixcd specimen of a man would tell us nothing of 
the tempciaturc of its blood in life A \er\ cursory glance at our biped 
would impress upon us its lack of fcatheis — a fact which would inform 
us iniincdiatel) that the animal is not a bird 

By a pioccss of elimination we should now ha\e aimed either at 
the com lusion that oui spec imen is a mammal or at that of the rustic at 
the /oo, wdio, upon seeing a kangaioo foi the fust time, exclaimed, 
turnm^ .iw •) in clisgusi \ on can t iool me, thcie am t no sich animile*” 
Before hasing lecoinsc to the latter dcspeiate alternative however, we 
should i ev lew the chai u tc i istic s of the C lass of Mammals Mammals are 
w aim blooded, airbuathing animals with an epideimal covering of 
hiiir Xpphing these tests to oui sptcmien, wc should have to pass over 
the mattet of blood tcmpciatuu bur wcjuld satisfy out selves from the 
piescncc of the lungs that the animal in life hicathed an, and we should 
also notice that the him coveung tliough scanty, is unmistakably 
present To piocccd a little laithci wc should examine the lower jaw 
to find out whethci it is hung clncctlv fu^in the ski II as m mammals, or 
whether it artuulaics with the skull bv the intervention of a separate 
(|uachatc bone as in rcjitiles oi amphibians Hce again an examination 
would convince us that oui canned human example exhibits in this 
respect the t)pKal mimmalian condition If we were to follow out and 
examine our specimen with icfcicnce to cveiv one of the knowm char- 
acteis of mammals, wc should find each cjne of them typically developed. 
But in our cursory examination wc should have to observe only the 
presence of breasts on the vential side of ihe body to conclude im- 
mediately that man is a mammal. 1 oi the most characteristic feature 
of the class and that fioin which it ..enves its name is the method of 
leproducing and nouiislung the young Birds and leptiles lay eggs and 
hatch them out or leave natuie to incubate them, but the young of 
mammals are not developed within eggs but in the body of the mother. 
For a considciable peiu^id of time the embryo growls within the mother’s 
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womb and is then born in a relatively helpless condition and for some 
time is nourished by suckling at the mother’s breasts {mammae). It is 
for this reason that the presence of breasts on the human specimen tells 
us at once that man is a mammal. 

Having decided that man is a mammal, let us abandon our pretense 
of being “scientific Saturnians” and consequently confined to the ex- 
amination of one preserved specimen in our attempt to classify man. 
While still maintaining a Saturnian impartiality, let us utilize lor the 
further determination of man’s affinities a fuller knowledge of his de- 
velopment, structure, and functioning, than could be gained from an 
isolated cadaver. The only point in pretending tliat we are inhabitants 
of another planet in classifying man is to ensure a rigidly judicial and 
impersonal attitude in our analysis. It is most essential tliat we forget 
that man is something “a little lower than the angels” and apply to the 
determination of his zoological affinities the same cold-blooded reasoning 
that we should employ in trying to trace the relationships of some new 
kind of bug. If we fail to attain this attitude of scientific detachment, of 
relentless quest for the truth where\er that search may take us; if we 
allow ourselves to be swayed by our emotions, by human vanity, or even 
by a realization that we ourselves are men, we cannot hope to eat of the 
fruit of the tree of knowledge without getting a very bad stomach- 
ache. 

The Class of Mammals may be divided into three subclasses: the 
Prototheria, the Metatheria, and the Eiulieria. The Promtheria entirely, 
and the Metatheria in large part, are confined to the Australian zoological 
region, which was cut off from Asia at a period before higher mammals 
had developed, and consec|uently preserves in its fauna some very 
archaic types. This region includes also New Guinea, Tasmania, and 
some other islands. The Prototheria consist of two living families, the 
duckbill, or Ornithorhynchus, and the spiny antcater, or Ecliidna. These 
animals represent in some respects a transition between reptiles and 
mammals, for they lay egg^ and hatch them out and then suckle the 
young at the breast. The duckbill looks like a muskrat with a duck’s 
bill and webbed feet. It is an aquatic animal. The Pxhidna is covered 
with quills. Both exhibit marked reptilian reminiscences in structure, 
in addition to their curiously mixed method of reproducing and nourish- 
ing the young. Obviously, man has no close affinities with these animals. 

The Metatheria, or marsupials, are the pouched mammals, such as 
the kangaroo, opossum, bandicoot, et cetera. In the higher forms of 
Eutherian mammals the young are nourished in the uterus or womb of 
the mother by means of a special arrangement of the embryonic struc- 
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tures called the placenta ("cake”). This is a disk-like organ, one side 
of which is embedded in the wall of the maternal uterus, while the otlier 
side gives origin to the umbilical cord through which nourishment is 
canicd to the loetus. After the young arc delivered the placenta usually 
becomes detached and is also expelled. For this reason it is called "the 
after birth." This reproductive arrangement, typical for higher mam- 
mals, is entirely lacking in animals that lay eggs and hatch them out. 
In marsupials the placenta is either undeveloped or functions lor a few 
days only. The young arc born in a loctal condition and after birth are 
transferred to a marsupiuin or pouch in the abdomen ot the mother, 
where they remain until about a quarter grown, imbibing their nourish- 
ment from nipples conveniently placed in the inner side of this natural 
vest pocket. In the case of the kangaroo, an animal that may stand almost 
six feet high when fully grown, the young at birth are less than an inch 
long. The mother picks them up in her lips and puts them in her 
pouch. Marsupials are most insrriutive from an evolutionary stand- 
jjoint, representing, as they do, an archaic method of rejjroduction and 
nourisl.mciii of the young. I'hey are obviously no close relatives of 
ours. 

The remaining subclass of the mammals is the Eutheria, or placental 
mammals. Clearly, man belongs somewhere in this group, because 
the foetal structure known as the placenta is well developed in the 
process ol human reproduction. Kulherian mammals usually have two 
sets of teeth, a deciduous or milk set, and a permanent set. The milk 
teeth allow the young to chew at a time when the jaws are still too small 
to accommodate the permanent set of teeth. 

Zoological classes are divided into sidaclas.ses aui! the subclasses into 
orders. F,ach successive subdivision contains animals more nearly alike 
and conse(|uently more closely related. By a process of elimination we can 
determine man’s nearest relations among the orders of Eutherian mam- 
mals. There are at least nine such orders. I. el us begin with those that 
seem least like man. 

First of all, then, we may consider the Edentata, including such 
animals as sloths, anteaters. and armadillos. This order derives its name 
from the fact that in some of its species the teeth are very degenerate 
and lack enamel, but few of them arc really edentulous or toothless. In 
some respects this order seems to be .ery primitive, and the armadillo 
recalls reptiles in its development of a carapace made of horny plates. 
Rudyard Kipling recognized the anomalous position of the armadillo 
in his Just So Stories, where he accounts for that animal by making the 
tortoise (a reptile) learn to bend his back and curl up, and tlie hedgehog 
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(a mammal) learn to swim and develop scales. Clearly, the animals ot 
tliis group are very far removed from man. 

The Cetacea include the whales. They are sea-dwelling mammals 
with large heads and fish-like bodies almost devoid ol hair. The tore 
limbs have become paddle-like and the collar bones (clavicles) are ab- 
sent. The hind limbs have disappeared entirely, and the pelvis is rep- 
resented by a vestige only. The teeth may be absent and be replaced by 
sheets ot baleen (whalebone). I remember when this whalebone was used 
for stiffening in ladies’ corsets, but now the lady’s waist has gone the way 
ot the whale’s pelvis. Perhaps the “noble and generous C^etaccan” is now 
allowed to strain his food through his baleen in peace, like our grand- 
fathers with their “cavalry” moustaches. 

The Sirenia are also aquatic mammals with porpoise like bodies and 
a scattered covering of hairs. In the arrangements ot their limbs they 
are similar to the whales, but they have teeth. They include such uncom- 
mon animals as the manatee and the dugong. They aie herbivoious. 
In spite of their poetic-sounding name, they arc ugly, awkward cieatures 
not a bit like I oiclei, and very remote tiom man. 

The Ungulata are tour-footed, ground-dwelling animals. The end seg- 
ments of the digits usually terminate in solid, homy bools upon which 
the weight of the body falls. The hoots are homologous with our linger 
and toe nails. The number ol digits is oltcn reduced. These animals 
frequently have horns and they are usually heibivorous. fhe ordei in- 
cludes all sorts of familiar ejuadrupeds: deei, amclo’|)e, cattle, swdne, 
horses, rhinoceroses, et^ cetera. The hooted and homed animals aie 
especially adapted for habits unlike ours and in theii geneial stmeture 
diverge widely from the human type. 

The name of the next order, the Carnivoia, implies that these animals 
usually live on flesh. Generally they have a lurry coveting and the 
digits of hands and feet are not less than loin in number and provided 
with claws which, in some families, may be extended or reti acted at will. 
The canine or eye teeth are often very long and it is by means ot these 
teeth and claws that the animal holds and tears its picy. Like the whales 
and ungulates, the carnivores have no collar bones. Among them are 
all the members of the cat and dog families, bears, seals, and others. A 
few years ago som^* enthusiastic but zoologically ill-informed medical 
men attempted to recognize two types ol man, a “carnivorous” type — 
tall, slender, nervous, and prone to flesh-eating — and k “herbivorous” 
type — squat, stolid, paunchy, and phlegmatic, perhaps almost rumina- 
tive. The “herbivorous” type was not supposed to feed upon grass like 
Nebuchadnezzar, as the name would imply, but upon vegetable food. It 
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was even hinted that the carnivorous type might have descended from 
cats and the herbivorous type from cows. But tliese efforts to trace a re- 
lationship between man and the carnivores and ungulates have not been 
well received in scientific circles. When a lady is referred to as a “cat” 
or a^entleman as a “bull,” the appellations must be considered meta- 
phorical, not phylogenetic. 

The Order Rodentia includes tats, rabbits, scjuirrels, and their ilk. 
They are vegetable-feeding animals, usually small in bulk, with furry or 
spiny covering and provided with claws. The incisor teeth are chisel- 
shaped and very large, and are used for gnawing into wood. These 
incisor teeth grow out as fast as they are worn down by usage. Evi- 
dently man is not a rodent, not even if he has “buck” teeth. 

The Order Cheiroptera is devoted to the bats. Their tore limbs are 
modified so as to support wings, the bones being greatly elongated and 
a broad web of skin extending to the hind limbs. The collar bones are 
well developed, but the inner bone of the torcarm, the ulna, is re- 
duced to a vestige. Apart from the wing modificatiems, the body of a bat 
is astouniiiiigly like that of a nionke), and some ol the early classification- 
ists mistakenly grouped the bats with the apes and monkeys. We now 
leave the bats to themselves. 

The Order Insectivora includes, as the name implies, a group of 
mammals that, ordinarily, are insect-eaters. I'hey are usually small 
and noctuinal in their habits. Most ol them live on the ground, but 
some ol them are arboreal (e.g., tree shrews), and some of tliem burrow 
(e.g., moles). Shrews, hedgehogs, and moles are the best known of this 
very diversified group, fhe insectixores show in many respects very 
primitixe mammalian chaiacteristics. The brain is exceedingly simple; 
the nose is prolonged into a shoit mii//le; the integument is furry or 
spiny, and there are usually five digits on the hands and the leet. Collar 
bones arc present. One would scarcely select such a grubby animal as 
a mole or a hedgehog for his ancestor. A dear old lady who wandered into 
one of my summer-school courses listened to a somewhat detailed deduc- 
tion of man’s zoological relationships and then asked me it it xvere not 
possible that man had descended from the lion, “because he is such a 
noble and kingly beast.” But it is hardly safe to trace relationship by soul 
affinities. Insectivores are lowly little brutes and far removed from man 
as he is today, but it is highly probable that some extinct, primitixe, and 
generalized members of this order stand in our direct ancestral line, 
though very far back. From the early insectivores were descended the 
bats and also the earliest of the Order of Primates, to which we are now 
reduced in our search for man’s nearest relations. 
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Why Man is a Primate 

The most outstanding charactei istic ol the Primate Order is the pos 
session of prehensile hands and feet, adapted for arboreal life. Most 
arboreal animals maintain themselves in the tiees by embedding their 
claws in the baik Primates giasp the blanches by opposing the thumb 
to the fingers and the great toe to the lessei toes When you grasp an iron 
pipe of so laige a diameter that your fingers cannot span it, )ou place the 
four fingers on one side of the pipe and the thumb on the otliei side and 
grip the pipe between fingeis and thumb The ability to oppose the 
thumb to the fingers in this way, and not only to giip rounded surfaces 
in the circlet of the thumb and fingeis but also to bring the* ball of the 
thumb into contact wuth the tips of the fingeis is a prime icqiiisite toi 
all the delicate movements of the hands that ha\e icsiiltcd m the 
mechanical supremacy of man ‘ I he piimates can, as a rule, oppose the 
great toe to the lesser toes in a similar fashion But man cannot do this. 
Savages and people who go baiefoot often letain a considciable mobility 
of the toes and to some extent the power of prehension But they are 
never able to oppose tire gieat toe to the lesser toes Nevertheless as we 
shall see, the foot of man gives evidence in its structure and development 
of having been derned from a grasping foot such as the [nimatcs pos 
sess 

Anothei general characteristic of the Primate Order i^a well developed 
clavicle (collar bone), a concomitant of the great mobility c^f the foie 
ai ms. 

The clavicle serves as a strut or brace to keep the shoulders fixed in 
lateral movements of the arms If you break your collar bone, the 
shoulder |oint slumps down o\er the chest Man has this well developed 
collar bone and so also has the bat The bats clavicle is necessaiy as a 
brace for the wing joint in the movements of flight 

The digits of primates are provided with flat nails, instead of hoofs 
or claws This development is evidently connected with the grasping 
function of the hands and feet Claw>'s would be out ol place on opposable 
digits and would destroy the efficacy of movements of opposition of the 
thumb and the great toe to the lesser digits All of thje primates have 
developed the flat hnger and toe nails, with a few exceptions that will be 
noted. Insectivores and arboreal rodents usually have tiaws, and some 

*1 retain the term oppiwabihiy’' in spite of the conscientious objections of Professor F 
Wood Jones {Man's Place, pp 197-198) who would restrict its use to such thumbs as may be 
rotated so as to be placed in the palm of the hand with tlie nail facing directly upward from 
the palm I cannot “palm” my thumb in this fashion and such a movement if possible, 
would be useless Yet 1 can and do 'oppose my thumbs to mv fingers and so do most primates 
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of the lowliest primates preserve on one or more digits reminiscences 
of their lower mammalian origin. Man evidently conforms to the primate 
description with respect to his nails. The flatter and broader your nails, 
the more human you are. 

The breasts of primates arc usually two in number and placed high 
up on the thorax; that is to say, they are pectoral in position. A few of 
the lowlier members of the order have more than one pair of breasts, 
the lower pair being situated far down on the abdomen or in the 
gioin. Supplementary pairs of breasts occur occasionally in man also, but 
only as anomalies or freaks of reversion. 

The biain in the Primate Older varies widely in its development, but 
may attain great si/c and intric acy of pattern. The lowest of the primates 
have somewhat simple brains, but the higher forms show a large de- 
velopment of the foiebrain or cetebrum, the surface of which is folded 
and wrinkled into extensive convolutions. Thc'je folds and wrinkles in- 
crease the aica of the ceiebral (oitex (baik), which is the seatof nervous 
activity. Man has an essentially primate brain in form and pattern, really 
a super-piimate biain, the development of which is appioximated only 
by the gieat anthiopoid ajies. 

It will be noted that these outstanding cliaracteristics of the Primate 
Order ate c|uite genet ali/ed and vaiiable. They even seem a trifle vague. 
The primates lemained tor a long period of time in a relatively gen- 
eralized and tmsj)cxiaU/ed state of development. This lack of specializa- 
tion kept them adaptable and made possible the ultimate high develop- 
ment of the more progtessive members. Early specialization and over- 
spec iali/ation is likely to lead to extinction in the animal world. For, 
changing conditions c^t food supply, climate, or c liter factors of physical 
environment find the oversjteciali/ed animal unable to cope with them. 
We find it more profitable to keep our children in school and learning 
ff3r a long period of lime, raiher than to force their development by 
casting them upon their own resources at a tender age. One of our 
c'ducational principles is that a child will go farther b\ developing his 
body and mind in school and by learning m profit by the experience of 
others during the peiiod ol childhood and adolescence, than by ex- 
hausting himself during the giowth period in earning his living and 
in learning by his own experience. The primates went to schex)! for a long 
peiiod. This school was in the trees. It was arboreal life that provided 
for them their elementary and secondary education. But man was the 
only primate that went to college, although the anthropoid apes may 
be said at least to have flunked the entrance examinations. 

Excepting the non-prehensile character of his foot, man answers to 
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the general description of a primate. It would not be in accordance with 
principles of zoological classification to exclude man from the Primate 
Order because of this one divergent character, for almost any lamily or 
species is likely to show one or more exceptional features due to specializa- 
tions or to variation. It should be understood that zoological classifica- 
tions are based upon a totalling up of significant morphological heredi- 
tary resemblances, not upon any single character. Of course, if man laid 
eggs instead of producing his young alive, that single feature would make 
us hesitate to include him in the Class of Mammals. But if, as in the case 
of the duckbill, the young were hatched from eggs and then suckled at 
the breast, we should have to conclude that man was a primitive and 
transitional fotm of mammal in whom the lull development of the 
features that characterize the class had not yet taken place. Transitions 
from one zoological group to another are often gradual. And it is the 
continuous character of animal differentiation that leads to the hy- 
pothesis that one animal group has developed from another by the 
process called evolution. Zoc^logical groupings are significant combina- 
tions of bodily homologies which indicate close relationship in those 
that possess them; they are cpialitative judgments of similarity, but they 
are not mathematical equations, incorrectness in one element of w^hich 
destroys the validity of the whole. The development of a new feature, 
or the loss of an old organ, or the modification of an old part to serve 
a new function — any one of these changes sets apart the animal group 
that possesses it from a kindred group that lacks it. but sets it apart only 
to the extent of indicating that the relationship between the groups is 
more remote by reason of their difference with respcc t to the ( haracter. 
The implication is that in course of time the two grou])s have grown 
away from each other. 

We may then assign man provisionally to the Order of Primates, which, 
apart from other considerations, is the court of last resort, since he ob- 
viously cannot be admitted to any other known order. Flowever, to say 
that man is indeed a primate on the basis of his conforming in general 
to the description of that order is not enough for the seeker of exact 
relationships. Such a genealogist must trace in detail the linea{^* that he 
wishes to reconstruct; he must, at any rate, become more definite and 
adduce more truth^f the more specific he becomes in his statements of 
relationship. If I say that I am a descendant of Abrahalii, you will per- 
haps accept the statement 's true on my face value. But, if I assert that I 
am a descendant of Abraham Lincoln, you will require of me more 
specific genealogical evidence. 

The Order of Primates may be divided into three suborders: the 
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Lemuroidea, the Tarsioidea, and the Anthropoidea. The Leniuroidea 
are distinguished from the liighcr sul)orders by certain peculiarities. The 
bony ring that surrounds the eyeball and is called the orbit has no back 
wall in the lemurs, whereas in the l^arsioidea and the Anthropoidea this 
back wall is almost complete. In the Lemuroidea the eye may be com- 
pared with a ball within a ring; in the T arsioidea and the Anthropoidea 
it is more like a ball within a bowl. In the Lemuroidea, mc^reover, the 
eyes are directed outward (Fig. L A, B); the field of vision is distinct for 
each eye; whereas in the Anthropoidea the eyes arc directed forw^ard 
and the fields of \ision ovcTlap to such an extent that a stereoscc^pic 
image icsults. In the Lemuroidea the opening of the tear duct is on the 
facial surface, outside of the bony orbit of the eye, but, in the Anthro- 
poidea, this orifice, called the lachrymal foramen, is wdthin the orbit. 
This has nothing to do with weeping, howT\er. Lemurs do not weep. 
Neither walruses nor crocodiles weep. I think man is the only cry-baby 
in the animal kingdom. 

TTic number and fonn of the teeth are very important in zoological 
( lassif'Cai’v/.i because the teeth are faiih ligid and cemservative parts 
of the body and are not easily modified away from their ancestral pat- 
terns. Lemuioids usiull) have, on each side, above and below, two 
incisors or biling teeth, one canine or pieicing tooth (oltcn called the 
“eye tooth”), and in the grinding series three j^remolars, or bicuspids, 
and three molais. T he highei families in the sid^order Anthropoidea in- 
\ariably ha\e but two [iremolais, above and below^ on each side. In the 
lemuioids also the louder iiicisois are usuallv diiected almost horizontally 
forw ard. These “picxuinbent” inc isors may be connected with the alleged 
habit of combing the fur with the lower front teeth but, since these teeth 
are so close together that they cannot go thiough the fur, it is more 
probable that the so-called incisor comb is u'^ed rather lor scraping. 
In the higher primates the incisor teeth tend to be more nearly vertical. 

The brains of lemuroids are usually rather simple. The cerebral 
hemispheres are not developed backward sufficiently to overhang the 
cerebellum and the frontal lobes are very small. The skull docs not 
balance upon the spinal column as in man, but is suspended from 
occipital condyles (bony knobs) that are situated far back on the skull 
base as in erther lower manrnrals. The hind limbs of the lemuroids are in 
most cases somewhat longer than luc fore limbs and the animals are 
usually pronograde, that is. they go on all fours. Some of them, how- 
ever, have adopted a hopping gait. Hands and feet have each five digits 
provided with opposable thumbs and great toes, and flat nails. The 
second toes of the hind feet, however, usually bear claws. Some think 
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that these claws have been retained for toilet purposes (i.e., scratching). 
The members of this suborder are all arboreal and generally nocturnal 
in their habits. The word ‘lemur*’ signifies “ghost” and the lemurs are 
so called from their habit of flitting ghost like among the trees by night. 

Whereas the higher primates, with the exception of a single family, 
usually bear but one young at a birth, some kinds of lemurs are said 
to produce litters of two or three offspring. Accommodating nature 
has provided the female of such species with an extra pair of breasts 
situated in the groin, in addition to the usual pair on the thorax. I.owly 
animals usually produce large numbers of young at a birth or lay numer- 
ous eggs, which are hatched out by incubation or by the heat of the 
sun. Many of the eggs may fail to mature; the majority of the young may 
perish; the continuance of the species is assured by the prodigal num- 
ber of offspring produced. But. in higher forms, sue h as mammals, the 
young develop for a longer time within the body of the mothei and 
after birth require maternal care because of a longer period of infanc y. 
This protracted infancy implies an ultimately higher development of the 
animal. In higher types of mammals, the prolonged period of embryonic 
development and the large size of the brain of the embryo may limit 
still further the number of young produced at a biith, since the size of 
die maternal uterus may preclude the possibility of simultaneous de- 
velopment of several foetuses. It is apparent then that the retention of 
multiple births is, in the lemuroids. an indication of lowly organiza- 
tion.* 

3 Professor Frederic Wood Joijes, a chronic insurgent among stiidenis of primate evolution, 
has revivctl tbe earlier opinion that the lemurs slunild he renio\cd from the Primate Order 
and relegated to a group with tiu* tree shrews whom ihc\ closely rescmhle. (Jones, Man's 
Place, pp. 69-J 14). Folloudiig Pocotk, he separates the Lcmiiroidea fiom the Tarsioidca and 
the Anthropoidea on the basis of the retention by the first-named group of a primiti\e naked 
snout or rhinariiim. I his naked and moist mu/rle of the lemurs is continued to the upper 
tip by a middle strip of hairless skin, underlying which the upper lip is dosely tethered to 
the upper jaw' by a bridle or frenulum. It is, therefore, not pioirusivc or evcrsiblc. 'Fhe 
nostrils of this primitive mammalian snout arc semicircular clefts, directed sideways. In the 
tarsioids and all of the rest of the primates the nostrils arc completely ringed around with 
naked skin, but the moist, glandular muzzle is absent, and the upper lip is not so tightly 
attached lo the jaw. Wood Jones sa>s that this latter feature allows the tarsioids and other 
primates to drink by sucking instead of by lapping. Other distinguishing features of (he 
lemuroids mentioned by him are: (a) the bony tube or ring leading to the interior of the 
ear is enclosed in a large inflated spherical chamber, whereas in higher primates this lx>ny 
ring (the tympanic annuli^) is entirely outside of the chamber (audiio^ bulla); (b) lemurs 
have placentae that are f>cll-shaped or diffuse and are not expelled Ifter birth, whereas 
other primates have disk-shaped placentae that are deciduate (i.e., thipy come away after 
birth). These and other features Wood Jones regards as Icmurinc specializations that prc' 
vent these animals from being regarded as ancestral forms to the tarsiers, monkeys, and apes. 
In most or all of these features, the lemurs agree with the tree shrew.s, who closely resemble 
them but are more prin^itive. He therefore unites the lemurs with the tree shrews and dis- 
misses them from the assemblage of primates. 

This interesting but academic argument has little importance for purposes of this 
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None of the lemurs are large. They range in size from that of a cat 
to that of a mouse. They have furry coverings and, usually, long bushy 
tails. 

Lemuroids are mostly omnivorous in their habits. Their diet consists 
of insects, fruit, nuts, berries, leaves, shoots, birds’ eggs, et cetera. The 
importance of a generalized diet is that it permits an animal to survive 
under more varied conditions of food supply than are possible for 
animals specialized in this respect. Any one who has ever lived in a 
boarding house will recognize the truth of this principle. 

The present-day lemuroids are found only in the Old World. The 
majority inhabit the tropical forests of Africa and of the island of 
Madagascar. Fhcy are also found in the Indonesian islands and as far 
east as the Philippines. They do not occur in the continent of Europe 
nor in nurst parts of yVsia. 

Although it is obvious that man is not of the Suborder Lemuroidea, 
it is worth while to study these humble primates because they represent 
perhaps the nearest aj^proach to the “contemporary ancestors ’ of all 
of the iu<>»‘e highly developed families of the order. The lemuroids con- 
sist of several families, including the true lemurs, the galagos, the indrises, 
the lorises, pottos, et cetera. The true lemur has an elongated snout and 
facially looks something like a fox; its ears are erect and pointed; it is 
very active in the trees and when limning along the boughs uses its 
opposable thumbs and great toes for grasping and clinging (Plate la). 
Tlie lorises are notable for their slowness of movements and for the 
absence of tails. The large and practically tailless indri lemur of Mada- 
gascar is said to walk upright. One kind of lemur, the mouse lemur, has 
developed a habit of aestivation, apparently uim|ue among primates. 

woik. Most iiiithorilics agree that monkeys, apes, and man have deselopcd from tarsioids 
rather tlian lemuroids, and whether the tarsioids dc\elopcd ‘^rom primitive lemuroids rather 
than from some primitive l\|)e of insectivore need not coiuein us deeply. For purposes of this 
hook, wc may adhere to oiihodox opinion and leave the Lcmuioidca as a suborder of the 
primates. 

An anonymous correspondent of mine, who writes me from Hugh Town, Scilly Jsles, and 
calls himself " riie Rhyming Taxonomist, ” offers me the following from his fortunately un- 
published lucubrations: 

THK LEMUR 

The lemur is a lowly brute; 

His primate status some dispute. 

He has a damp an longish snout 
With lower fioiU teeth leaning out. 

He parts his fur with this comb-jaw. 

And scratches w’ith a single claw 
7'hat still adorn.s a hinder digit 
Wherever itching makes him fidget. 

He is arboreal and omnivorous; 

From more about him. Loni deliver usl 
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Aestivation is equivalent to hibernation, except that the former implies 
sleeping through the summer or dry season. The mouse lemur lias de- 
veloped a mass of fat at the base of the tail, and duiing* the dry season it 
remains in a state of partially suspended animation, subsisting upon 
this reserve larder. 

The most aberrant member of the lemuroid suborder is the aye-aye, 
which belongs in a family by itself, the Cheiromyidac. This animal is 
found only in the island of Madagascar. The a) e-aye is about the si/e ot 
a cat. It has become specialized in a rodent-like manner. I'he Iront teeth 
are reduced to two abo\e and two lielow, and these are long and chisel- 
shaped as in rodents. The (iiigers of the hand are thin and elongated, 
especially the second finger, which reseml)lcs a piece of bent wire. Ob- 
servation of this animal in captivity seems to show that the wire like 
middle fingers and the chisel-shaped incisors are functional adaptations 
to a specialized habit of feeding. The aye-ave lives on giubs. With its 
chisel-like teeth it bites down into a grub hole, then intiodiues its uiie- 
like middle finger into the hole and impales the grub upon it, just as a 
tree-man pokes a piece of wiie into a hole in a tree and evtiac ts thcielroni 
a leopard-borer. But the a) e-aye cats the grub.** Here is an e\amplc of 
narrow specialization that effectually limits the possibilit) of higher 
development. 

Very different from the lemuroids is the little animal called Tarsius 
spectrum. It is usually classified by modern taxonomists in a separate 
suborder called the Tarsioidea. 1 he tarsiers are diminutive anim.rls 
living in the East Indies. They are about the si/e of a small rat and are 
completely arboreal and nocturnal (Plate lb). The features that dis- 
tinguish them from lemurs are: the more nearly frontal posilion erf 
the eyes and the fact that the back walls of the bony orbits are almost 


* Here is another of the prosodic mis<lcnieaiiors of iny eccentric (t>rrcspondeiu, who some 
times refers to himself as "The Srillv Linnaeus”. 

Till AYF-A\F 

In Madagascar tlwclls the \yc-\}€. 

Who would he better named the Why- Why. 

His chisel teeth recall a rabbit 
And are tonnected with the habit 
Of dij;j»ing grubs out from their holes 
Iff houghs of trees or even I>oles. 

He pokes his wirelikc middle finger 
Into the ends where larvae linger. 

Impales 4hem on this onc-tined .spear. 

And forks them in with right good cheer. 

By now you doubtless have surini/ed 
The Ayc-A)c is too spccialired 
For living on one kind of grub. 

If this should fad — “Aye. there’s the rub.** 



MAN'S RELATIONS 


17 


complete as in the hififher primates; a larger development of tlie occipital 
lobes of the brain so that these overlap the cerebellum to a greater extent 
than in the lemuroids; a more anteriorly situated foramen magnum and 
occipital condyles, such that the skull is more nearly balanced upon the 
spinal column (Fig. 4, p. 78); a less diffuse and more discoidal placenta. 
The placenta in the tarsier is also deciduate (that is, it comes away after 
birth), whereas in lemurs this is not the case. In the features that dis- 
tinguish the tarsiers from lemuroids, the former appioach the char- 
acteristics of the higher suborder, the Anthropoidea, and by some clas- 
sihcationists the tarsiers are assigned to that suborder. In some respects 
they are more primitive than the lemuroids and in others more advanced 
and specialized. As we shall see, there is good reason for supposing that 
the higher de\clopments in the Primate Order have occurred through 
the advance ol a group of tarsioid ancestors. 

The existing tarsiers are ada|)tcd for hoppine in the trees. The tarsus, 
which foims the arch of the foot, is enormously elongated in these 
animals. Fhe digits of the hands and feet are ])iovided with sucker-disk 
pads which enable the animal to get a good grip as it leaps from bough 
to bougli. The tarsier usualU assumes a semi-erect position. Its hands 
are used not only lor grasping but also to convey food to its mouth. Its 
snout, pc^ssibly in confoimity with this habit of hand-feeding, is very 
much shoitened, and its e>es are of enormous size (Plate lb). The 
enlargement ol the eyes, which is connected with nocturnal vision, has 
iruolved the growth foiward of outei rims of the huge orbits, so that 
the fields of vision overlap, although the animal has probably not at- 
tained sterecxsc opic vision. However, the displacement of eyes from the 
sides ol the head toward the front is associatec* with a narrowing of 
the nasal space between the orbits, so that the ollactcny sensitiveness 
of the animal is probably decreased. Smelling i.. not as important for an 
arboreal animal as is seeing, and in the higher ai boreal primates the 
visual areas ol the brain are developed at the expense of the more 
primitive olfactory areas. The taisier sits up and takes notice to an 
extent that lemuis do not. It can turn its head directly backward. It 
foreshadows highei piimate development. 

It is evident that man’s place in the Primate Order must be sought 
beyond the Lemuroidea and the Tarsioidea. In the Suborder Anthro- 
poidea the eyes are swivelled still tarther forward toward the frontal 
plane, and the back wall of the bony orbit is almost complete. The tear 
duct is within the orbit of the eye. The occipital lobes of the cerebrum 
overhang the cerebellum; only one pair of breasts, pectoral in position, 
occurs; and, except in one family, the digits are never clawed. The brains 
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are relatively larger than those of lemuroids, and the cerebrum is usually 
wrinkled or convoluted, in contrast to its primitive smoothness in the 
tarsier and in some lemurs. 

The living members of the Suborder Anthropoidca include the New 
World monkeys, the Old World monkeys and apes, and, provisionally, 
man. The New World primates are often called the Platyrrhini, or 
“broad-nosed,” because their nostrils are usually separated by a wide 
septum and are directed outward. The Old World monkeys are called 
Catarrhini, because their nostrils are usually directed downward and 
the nasal septum is narrower. 

The American monkeys consist of two tarnilies: the Hapalidae and 
the Cebidae. Like the lemurs, they have three prcinolar or bicuspid 
teeth on each side and in both jaws. 

The small, squirrel-like marmosets (Plate 2a) of the larnily Hapalidae 
are either the most primitive or the most degenerate ol monkeys. They 
have claws on all of their digits except the great toe, and they run 
spirally up and down the trunks of trees, digging these claws into the 
bark. The thumb is not opposable. Many details of marmoset anatomy 
recall lemuroids or even tree shrews. The tail is non-piehensile in con- 
trast with its grasping specialization in many of the Cebidae. It will be 
remembered that the marmoset is also the only primate higher tlian a 
lemur that ordinarily produces more than one ofl spring at a birth. 
Gregory, however, calls attention to the tyi)i(ally New World monkey 
characteristics of marmoset teeth and especially the shortening ol the 
dental arch and the suppression of the third rirolars. The diminished 
projection of the jaws gives the marmoset a straightcr j)r'ohle than any 
other primate below man. (Gregory argues that the claws of the marmoset 
are only secolidarily bent-up nails and that b) virtue ol the dental re- 
duction and for other reasons this little nronkey must be considered 
degenerative and reversionary. Yet a larger group of piimalologists, in- 
cluding J. Beattie, Wood Jones, and Gios (^lark, maintain that the 
marmoset’s claws are real claws and otter a good deal of collateral 
anatomical evidence of the primitive structure of the beast. They seem 
to have the better of the argument, but the real lesson for the student 
of primate evolution is that a single group in the order may remain 
primitive and generalized in most respects, recalling preprimate types, 
and, at the same time, acquire very advanced and specialized features 
in one or more bodily parts. 

The Family Cebidae includes the rest of the American rponkeys, of 
which there are many kinds. Like the Hapalidae, they have an additional 
premolar tooth in each jaw. Their brains are relatively large and very 
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well developed. Unlike any of the rest of the primates, the Cebidae often 
have prehensile tails, adapted lor grasping. These tails are long, and the 
free end is c urved. In the eoncavity cjf the curve there is no hair, and 
this portion is used as a fifth grasping member and for suspending the 
animals from trees (Plate 2b). 'fhis is evidently an arboreal adaptation 
peculiar among the piimatcs to this family. Strangely enough, however, 
prehensile tails are extremely common among the arboreal animals of 
South America, in orcleis tai lernosed from the primates. The opossum 
had a piehensile tail, and the opposum is a marsupial. The raccoon and 
the kinkajou, which aie carnivoics, likewise possess this giasping tail. 
So dc3 certain anteateis, which aie eclcmtates, as well as does the armadillo, 
also a membei of that lowly order of mammals. Then there arc the ar- 
boieal and [)rehensile-tailed poicupincs of South America — rodents. 
Finally, there are prehensile-tailcd snakes which do not belong to the 
Class Mammalia at all. In the Old W^rrlcl, on the other hand, prehensile- 
tailed aibcjreal animals ate \ery rare. One may mention the chameleon 
— a reptile' — certain sn.ikcs, and the long-snouteci phalangei — an arboreal 
marsupial from Austialia. W'h) should prehensile tails have been en- 
demir \v many ( lasses, orders, and species in South America and so rare 
elsewhere'^ Dr. \V. K. Crtegory lias suggested to me that a significant fact 
in this connec tion is the flooding of the land surface in the tropical forest 
area of South America. 1 ack of dry giound beneath the trees may pos- 
sibly have been associated wdih extriorclinary adaptations for arboreal 
life in the foiest-dwx'lling animals. 

Theie are a number of gencaa and species of Cebidae. Perhaps the 
most typical are the cajjuchin oi cebus monkevs. These are the common 
or garden vaiiet) of hand organ monkeys oftenest seen in captivity. 
Their snouts aie shoit, tlieir faces pensive and intelligent, their brain- 
cases lounded and well developed; thev have oppc^sablc thumbs and great 
toes and slightly piehensile tails. Thev have long, projecting canine 
teeth, and the hind limbs aie somewhat longer than the foie limbs. All 
of the Cebidae arc ccnnplelely arboieal, but the most highly specialized 
for aerial gymnastics arc the spider monkeys (Atcles) (Plate 3). These 
animals have most completely prehensile tails, which are so strong that 
the entire body may be suspended by them. They even serve as a fifth 
hand to convey objects to the mouth. Sjiiclcr monkeys have slender 
bodies and long limbs, the arms exceeding the legs in length. They 
have develoj)ed a habit of swinging from bough to bough by their anns. 
The elongation of the arms is related to this form of progression. The 
fingers are long and hooked, and the thumb is rudimentary or absent. 
It is apparent that an animal using its hands for swinging from bough to 
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bough would be likely to stub its thumbs in such movements if its thumbs 
were long. Certainly, it is in connection with the hookdike specialization 
of the fingers that the thumbs have atrophied and disappeared, as is also 
the case with some of the Old World monkeys. However, the thumbless 
Old World monkeys are not arm-swingers, or brachiators. 

The largest, most biilliantly colored, most vociferous, and perhaps 
the stupidest of the American monkeys are the howlers (Mycetes, 
Alouatta). Tliese are stocky brutes with prehensile tails and jaws de- 
veloped, apparently, at the expense of their brain-cases. The throat has 
a goitcrous and swollen apfiearance. owing to an expansion of the hyoid 
bone and of the larynx. The sides and hinder angles of the lower jaws 
are greatly enlarged to accommodate this vocal apparatus (Fig. 5C, p. 
85). The howlers make a most prodigious and tcirilying noise hut are 
quite harmless. Why is it that loud voices go with meager wits, even in 
monkeNS? I suppose that the howler bluffs his way through life by bel- 
lowing and roaring. He scares off animals that bite by his formidable 
bark. 

Other American monkeys are the squirrel monkeys, the wtiolly mon- 
keys, the teetees, et cetera. Most of these animals live in tioops and are 
vegetal ian or frugivorous. 

The presumption that American primates, because of theii sii|)crior 
brain development, are more intelligent than the lemuioids or tlie 
tarsier is suppoited by almost no experimental work, but is probably 
valid. There is a marked difference of c)}>inion between psychologists 
who have worked with New World and Old Wc^rld monkeys as to which 
group is the more intelligent. 

Some years ago, there appeared in various popular periodic a Is accounts 
of the discovery of a new anthropoid ape in the forests ncxir the Tarra 
River, in the Motilones districts of Colond)ia and Venezuela, South 
America.® A Frenchman, Dr. Francis de I.oys, was travelling in this region 
in 1917 when his party was attacked by two great taillc\ss apes, who ad- 
vanced to the assault defecating in their hands and hurling ihis disagree- 
able ammunition at their foes. One of these apes, an adult female, was 
shot. The other escaped. The bcjdy was said to measure more than five 
feet in height (157 centimeters), and its weight was guessed to be more 
than 112 pounds. Unfortunately, the skin and bones were not bi ought 
out. The cook used the skull for a salt box. and the salt is said to have 

» Honors, “Un nouveau singe," p. 451. 

de Loys, "A C^ap Filled," p. 1040. 

Moniandon. "Un singe aciiiel,’'* p. 268-269. 

Joleaud, "Remaiqucs sur revolution," pp. 269-273. 
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dissolved the bones! A picture alleged to represent this anthropoid 
shows it silting on a box. It looks suspiciously like a spider monkey and 
seems to have rudimentary thumbs. The tail is either missing or behind 
the box. There is no scale in the photograph. We shall have to secure 
better evidence than has been presented before we receive this scato- 
logical relative into the anthropoid family. 

There are persistent reports ol the existence of a giant spider monkey, 
provided with the usual prehensile tail, in the area of Colombia and 
Venezuela. An Amcjican engineer, who worked for oil companies in 
this region, sent me a picture postcard showing an alleged specimen 
of this giant monkey sitting on a stump with its prehensile tail in plain 
sight. In its hand this animal held a hen’s egg — sup|)osedly to give an 
idea of the si/e of the hand and ol the whole beast relative to this familiar 
object. This monkey was stated to measure 3 feet 6 inches in height and 
to weigh 72 pounds. Our informant exj)ressed his willingness to try to 
.shoot a specimen ol this monkey, embalm it in formaldehyde, and ship 
it to us for study. Up to the present, no pickled giant spider monkey has 
been forthcoming. Meanwliile, another engineer has asserted that the 
photograph was faked, in so lar as the egg held in the monkey’s hand is 
not that of an oi dinary domestic hen but of a much smaller fowl. The 
problem awaits c laiilication. 

The higher primates of the Old World, aside from man, consist ol 
three families, the Certopitliecidac oi Old World monkeys, the Hylo- 
hatidac, or gibbons, and the Simiidae, or anthropoid apes. These families 
have the same number and kinds of teeth as has man: two incisors, one 
canine, two pi emolars, and three molars, on each side of both jaws. 

The Cercopithcc idae include many genera and species. All have 
callous areas on the l)uttocks, devoid of hair, xvhich are called ischial 
callosities. The ischium is the haunch bone upc u which the body rests 
when the animal sits. These callosities of the skin occur at the points be- 
neath which the haunch hones are flattened into broad tuberosities. 
Athough it seems that these areas arc primarily sitting pads and are 
sensory in function, like callous places on the palms and soles, they seem 
to have been modified into secondary sexual characters in some of these 
monkeys. In baboons, mandrills, macaques, and some others of the 
Cercopithecidae, the callosities are brilliantly colored — pink, red, or 
purple — and aie involved in the cyclic changes of the sexual skin. The 
latter is a naked area of the peri- leum around the anal and genital 
region that reddens and swells in females, mainly during the first half 
of the cycle, under the activation, probably, of a secretion of the 
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growing ovarian follicle. The swellings are olten enormous, turgid, and 
bright red and extend to, surround, or even include, the ischial cal- 
losities. 

The Ceicopithecidae usually have cheek pouches in which food may 
be crammed loi subsequent and leisurely swallowing. The tront limbs 
are shoiter than the hind limbs; the whole sole ot the loot is applied lo 
the ground in walking. Wood Jones says that the nails on the hands and 
feet are less arched in the Old World monkeys than in the New World 
monkeys and that the former have gieaier mobility of the thumbs and 
great toes than the latter. The tail in the Ceuopithecidae mav be very 
short or veiy long. It is never prehensile. Thcie aic two subtarnilics ot 
the Cercopithecidae: the Semnopithecinae and the ("cuopithecinae. 

The Semnopithecinae include languis, gucre/as, |)ioboscis monkeys, 
snub-nosed monkeys, et ceteia. Usually these monkevs have no cheek 
pouches; the ischial callc:)sities aie small, and the thumb is vestigial or 
absent. Most of them feed upon leaves and have pouched stomachs, le- 
calling the airangcments in animals that chew the cud. Old Woild 
monkeys that possess cheek pc:mches have simple stomaclis. and it has 
been suggested that the hist compartment ol the sacculated stomach re- 
places the check pouches. The Semnopithecinae are aiboieal and usually 
have long tails. Some ot these monkevs aic biillianrly coloied The 
langurs live in southeastern Asia and the ncighboiuig islands, wheieas 
the gueie/as are inhabitants of Atiica. \ remaikable membei ol this 
subfamily is the pioboscis monkey ot Borneo, which is a laige chestnut- 
colored beast. Males ot this genus have the tij) ol the iio^c enlaigcd and 
overhanging the upper lip. This piotubcrant nasal tip is capal)le ol dila- 
tion. However, an elevated nasal loot is confined to man and the goiilla 
among the piimates, and man alone has a high nasal budge*. In noith- 
w^estern China, Tonkin, and eastern Tibet, there is a snub nosed monkey 
of the langur type which lives in mountauis whcie snenv lies the gi eater 
part ot the year. The tip of its shoit nose is decidedly letiousse. 

The Cercopithecinae are the second subfamily ol the Ccuopithcc idae. 
They include baboons, mandulls, drills, the so-i ailed black apes ot 
Celebes, macaques, guenons, mangabeys, and paias monkeys. In this 
subfamily, the tail is of variable length, cheek poiu lies and ischial cal- 
losities are always present; the thumb is well developed. The guenons, 
which constitute the largest genus ot the primates with iiioie than 80 
species or races, aie brilliantly colored, aiboieal monkeys found in most 
forested areas ot Africa. Not much is known ot tlicir habits, but they 
are said to go about in companies of a dozen or less, led by an old male 
who gives signals. Mangabeys and patas monkeys arc also Alrican tree- 
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dwellers. The “black ape” of Celebes is a little-known monkey that 
seems to be intermediate l)ctween macaques and baboons. It has a 
markedly protiuding snout, but its nostrils open some distance back 
from the tip, coniraiy to theii position in true baboons. The tail is said 
to be reduced to a mere tubeule. This monkey resembles macaques in 
being fruit-eating and ai boreal. 

The maca(|ue is the commonest monkey of southeastern Asia and 
the Indo-Mala\an aichipel.igo and the favorite laboratory animal for 
medical experimentation. 1 lie spexies are \cry numerous, and the 
island foims diflei considciahly fiom each othei. Macacpies usually 
ha\e stout, compact bodies uith tails of vaiying lengths and relatively 
short limlis with well developed thumbs and great toes. The snout is 
projecting, and the nostiils open shoit of the tip of the mu 7 /lc. Cheek 
pouches and ischial callosities aie piesent, the latter often large. The 
sexual skin is well de\elo|red in most niaca(|ues and has been extensively 
studied in us cyclic clianges It has been said that moie is knowm of the 
leprodiutive mechanisms of the macacpie than those of man err of all 
ol the lest of the jn imaies put fcxgeihei Much is also knowm of the intel- 
ligence if this animal, which is consideiahle, and of its social behavior, 
which is nastv 

The Baihai\ apes’ aie ically macacpies — the only western sinvivors 
of that gioup. riiev dveell m the mountains of Morocco and Algeria and 
in a pieseiveon the Roc k ol (uhialt n as unwulling emigrants horn across 
the Stiait. I lies are paiticul.uly notable for the fact that theii tails are 
reduced to a meie rudiment without any veitehiac — piesumably the 
excuse for the misnomer ’ ape.” It is said that the ancients derived their 
knowledge of human anatoniv from dissections of this monkey. 

Hie baboons, niandiills, and dulls aie big, powerful monkeys with 
bestially elongated snouis and laigc ischial callosities. The sexual skin 
is lemaikably developed and in females undeigoes pronounced changes 
during the sexual cycle. The vaiious kinds of baboons inhabit locky 
and tieeless sections of East Africa and South Africa, but some are 
found in Arabia. The mandiill and the drill live in West Africa. Both 
the mandrill and the drill are disiinguished fuan ordinary baboons by 
the lediution of the tail to a meie stump and by the development of 
longitudinal bony swellings on both sides of the nose. In the mandrill, 
these rostral ridges that Hank the nose are covered with bright blue 
hair, while the top of the nose is red, the tip scarlet, and at the other end 
of the animal there is a similar color combination — violet ischial cal- 
losities and a scarlet sexual skin. I'he drill is more restrained in colora- 
tion. Its face is black and its callosities only are red. Mandrills and drills 
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exaggerate the tremendous muz^le, huge canine teeth, deep lower jaws, 
and small, flat brain-cases with overhanging bony brow-ridges that gen- 
erally characterize the baboon group. All o£ these animals walk flat on 
the palms of their hands and the soles of their feet and have well- 
developed thumbs and great toes. They seem to have been secondarily 
adapted for quadrupedal gait upon the ground by the equalization of 
length of fore and hind limbs and by re-elongation of the snout. Little 
is known of the habits of the mandrill and drill in the wild, and tiiey 
certainly dwell in areas that ought to have an abundance ot trees. The 
baboons, however, are terrestrial perforce. 

Baboons live in large troops, and an extensive folklore has grown up 
about their social organization. They have been reported to make forays 
upon the crops and orchards ot African farmers, n\o\ing in legular 
formations, with advance guards, rear guards, and flanking j)arties of old 
males, and with the females and young in the center. They are also 
supposed to post sentinels at strategic spots when robbing orchards so 
that an alarm may be given when danger threatens. It is also asserted that 
baboons attack flocks and tear open the stomachs ol young lambs to cat 
the curdled milk therein. Almost all c^f this lore has been discieditcd by 
modern scientific observers, Tliere is one possibly authentic story ol a 
legless railway signalman in South Africa who trained a baboon to push 
him down to his signal box cm a handcar and then to pull the Icners that 
threw the switches. There is another ol a bricklayer who had a hahoon 
hod-carrier until the labor unions objected. Lhe statement that the 
ancient Egyptians taught baboons to pick dates is probably tine, since 
the natives of Sumatra train macac]ues to pick cocoanuts. My favoiitc 
tale is of the pet baboon \Viio was left by his master to watch a pot of 
chicken slewing over a camp/ire. Tempted by the appetizing smell, this 
delincjucnt primate fust extiacted a chicken leg iroin tlie pot and ale 
it, then a wing, and f\na\ly ended v\p \)y eating t\\e entire conienvs ol 
the stew pot. Then, struck with remorse or realization ol impending 
punishment, the worried baboon resorted to the following expedient. 
First he knelt with his head to the ground and his scarlet, raw-beel- 
looking ischial callosities presented to the sky. Then he waited until a 
hovering vulture spotted these twin steaks from aloit and swoo{)ed down 
to seize them. Thereupon the baboon seized the bird, wrung its neck, 
deposited it in the stevy pot over the fire, and sat back virtuously to 
await his master’s homecoming. The present writer would like to believe 
this story but can offer in support ol its credibility only the fact that 
Maslow and Harlow, two of tlie most skillful students of primate intel- 
ligence, found 12 baboons with which they experimented definitely 
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superior to the rest of the Old World monkeys.® It seems that an elon- 
gated snout and a generally bestial appearance are not inevitably as- 
sociated with stupidity in monkeys. The baboons have taken an evolu- 
tionary path divergent from man in that their anccsmrs, when descend- 
ing to the ground, went down on all fours and have con\erged upon 
the terrestrial quadrupeds in snoutiness and bodily form. Neverthe- 
less. the baboon is no monkey morc3n. The baboon and the maiacjue are 
the only Old World monkeys whose social life and sck behavior have 
been adequately observed by mc^dern scientists. 'The fascinating work of 
S. Zuckerman on a captive colony of llamadryas baboons and the mc3St 
instinctive monograph ot C. R. Carpenter on ihesus maca(]ues cannot 
be summarbed here.^ Botli baboons and macaques are biutal and domi- 
neeiing animals. They behave like Nazis. 

I he manlike or anthropoid apes include the gibbons, the orang-utan, 
the chimpan/ee, and the gorilla. Their prim ipal distinctive features are* 
the excess of aim length ovci leg length, which is associated with their 
biachiating (arm swinging) method ot piogtes if)n through the trees; 
their adaptation foi an ciect position of the tiunk, which intohes the 
flattening and broadening of the chest and the suspensmn of the viscera 
in the body cavities in such a way as to pi event theii sagging toward the 
hinder end; their enlarged and highly oigani/ed biains. The anthropoid 
apes aie distinguisliecl fioin most low’ei piimaies by the absence of ex 
teinal tails; they differ fioin most of the Old WoiKl nionkevs in lacking 
check pouches and (excepting the giblx^ns and a minority of aberrant 
individual great apes) ischial callosities. 

These long armed, flat chested, tailless, and big-brained apes may 
be assigned to two families the flvlobatidac, including the gibbon and 
the siarnang; the Simiidae, consisting of the three yreai apes — the oiang 
utan, the gc^r ilia, and the chimpan/ee 1 he gibbon tainily consists ot two 
slightly difleieivt types ot small apes: the gibbons proper and the siarnang. 
The siam«ing is somewhat larger than a gibbon, has a more advanced 
wchlring of the second and third toes, possesses a laryngeal air-sac, and 
show^s certain variations fic3m typical gibhonoid form in shape ot skull 
and jaws. In some respects the siarnang may represent a form inter- 
mediate between the little gibbons and the giant apes. The siarnang is 
found only in the island of Sumatra, whereas gibbons of several species 
range through southeastern Asia and many ot the islands of the Indo- 
Malayan archipelago. 

« Maslow and Hailow, “Comparatnc Briuvior of Pnmato,” pp. 97-107 

7 For summaries of these important uoiks the reatlei may be icfeneil to my hook, Man's 
Poor Relations, pp 177-220. References to the oiiginal monogiaphs ma> lie found in the 
, Bibliography of this hcK>k 
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Gibbons average about 27 centimeters (10.6 inches) in trunk length 
and probably do not stand as high as 3 feet. Adults range in weight from 
about 1 1 to 15 pounds, as contrasted with an average of almost 24 pounds 
for siamangs. Theie is no reliable si/e dittercnce l^etween male and 
female gibbons nor any secondary sexual difterences that are easily dis- 
cernible. Skin color is ordinarily black, and most parts of the l)ody are 
covered with a fine, woolly hair, which contrasts with the coaise hairy 
coats of the great apes (Plate 5). The coat color ranges from black, 
through tan and gray, to a silvery white. Animals of the same species and 
even in a single family often differ in coat color. In the individual, the 
coat color is often variegated. Commonly, the almost naked black face 
is surrounded bv a circle of white hairs. A white band across the brow is 
a frequent marking. Gibbons have small ischial callosities, but there is 
apparently no development of a sexual skin. Ihese small apes have 
broad shouldeis, flattened chests, and high-lying nipjiles. Both limbs are 
relatively much longer than those of monkeys, but the length of the arms 
is truly prodigious. It is commonly said that when a gibbon stands erect, 
its finger tips reach the giound. Relative to trunk length, the gibbon’s 
leg length is 147 and its arm length 238 per cent, accoiding to Professor 
Adolph H. Schultz, the foremost student of the anatomy ol the antliro- 
poid apes.^ In relative length of the leg, the gibbon stands next to man. 
The hand of the gibbon is very long and nanow, with a haiiless black 
palm. The relatively short thumb branches from the palm veiy close to 
the wrist and is unique among the primates in that the laigei part of the 
first metacarpal bone, which is ordinarily embedded in the palm, is a 
“free” thumb. The thumt) is imperfet tly opposable and has a flatter nail 
than the claw-like, transversely arched nails on the other digits. 

The foot of the gibbon is also long and narrow and has a deep cleft 
between the great toe and the outer digits. This wide separation gives 
inci eased flexibility to the foot and is of great advantage in grasping 
branches. 

The brain-case of the gibbon is relatively large btu somewhat flattened 
downward, with a low fcjrehead elevation. The large, oval eye-sockets 
are surmounted by thickened bony rims, but there is no gieat supia- 
orbital bar of bone or torus, such as is fcjund in the gorilla, ihe chim- 
panzee, and in many of the larger monkeys. The face is ^hoit but pio- 
trusive, with a flat, inhumanly shaped nose and thin li|>8. Long spike 
like canine teeth interlock at the corners of the jaws aind constitute 
deadly weapons with which vicious animals inllit t deep, slashing wounds 
upon their fellows, or upon you if you arc unwary and accessible. 

® Schultz, "Charatters Common lo Higher Primates.’* p. 115 
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Scientific analyses of the posture and gait of the gibbon and admirable 
descriptions of the behavior of these apes in the wild have been made 
recently by Dr. C. R. Carpenter.® The fundamental motion in brachia- 
tion or arm-swinging is that of a pendulum. Wlicn the gibbon stops 
brachiating, it oscillates before coming to rest. Beginning a swing, it 
drops to one side of a branch, extending the near liand and arm, gliding 
smoothly downward and checking the glide at its bottom by grasping 
the limb with its fingers, thereby establishijig the fulcrum for the first 
half of the swing. As the gibbon swings down, it raises its body up near 
the branch by contracting its arm muscles, d lien the tree arm ancl hand 
are brought round to grasp the branch three or four feet beyond the 
first grasp in a second contact, wliidi may not be taken for an instant 
after the first has l)een loosed. In the swing, the legs are drawn up close 
to the body. A gibbon covers abcjut 20 feet in two or two and a half 
swings. 11 it has to jump, it anticipates tlie k\ip by a lorcetul swing and 
then hurtles through the air with the trunk bent iorwrird and the arms 
flexed above the head ready to grasp the next Siandi. Altitude is gen- 
erally lost in these jumps, whidi may clear s})aces of 35 to 40 feet. If an 
anima! lUiids on a solid branch alter a leap, it may walk along tlie top of 
the branch witli tlie knees bent and the arms held out lor balancing. 
Carpenter estimates that about 00 per cent ol gibbon loccmiotion is 
brachiating. On the ground giblions may walk u])right, witli arms up- 
lifted or extended tor balatKing, ilu- knees bent, the trunk inclined 
foiward, and the leet and legs turned ounvard. I'hc soles of the leet are 
applied flat to the ground, but the great toe is extended inward at a 
wide angle with the axis ol the loot. Other methods ot ground progres- 
sion are going ou all lours, with the knuckles (3t the hands resting on 
the ground; and using the arms as ciutdies, swin ging the legs between 
tfiem. 

About iSO per cent ol gibbon lood is liiiit, wuth the fig as the most im- 
portant single item. I.ea\es, buds, and IIow^ts make up most of the 
remaindci ot the diet, but birds’ eggs, young birds, and insects provide 
the necessary piotein. Gibbon lamilies usually consist ol parents and 
two young, but solitary animals of various ages are seen occasionally. 
Each gibbon family has its fairly well-defined territory in which it stays, 
using well-known arboreal patlnvays lood trees., and lodging trees. The 
area occupied by a group may vary Irom 30 to 100 ac res. When gibbon 
groups approach each other, they en gage in vocal battles. They are very 
vociferous animals and do a goc^l deal of calling in the morning hours. 

» Carpenter, A Field Study in Siam. 1 his monograph is sunimarized in Hooton, .\fan*s Poor 
, Relations, pp. Hrt-174. 
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Carpenter lias recorded nine types of vocalizations, each ot which prob- 
ably has a definite communicative function. Gibbons roost in trees, but 
make no nests as do the great apes. 

Comparatively little work has been done upon gibbon intelligence, 
and results are conflicting. Several experimenters have found the gib- 
bon by no means superior, and perhaps inferior, to monkeys in solving 
the kind of problems ordinarily required of primates in the laboratory. 
This conclusion fits in fairly well with the judgment of students of pri- 
mate brains that the gibbon is intermediate in cerebral development 
between the Old World monkeys and the great apes. \\^ 3 od Jones says 
that the gibbon has “a glorified langur brain.*’ 

The orang-utan is confined to the islands of Borneo and Sumatra in 
the Indo-Malayan archipelago. It is a bulky and very powerlul animal, 
but, because of the extreme shortness of its legs, it does not measure much 
more than lour feet in height from crown to heels. Tiic girth ol the 
body, however, may be nearly two-thirds of its height, and the span ol 
the long arms may attain from seven to eight and a cpiartei feet. 
Thirteen full grown males weighed by Schultz averaged about Ifia 
pounds, with a maximum ol 200 pounds. I he females are smaller and 
lighter; eight adults averaged only 81^ pounds. (Plate 6). The ab- 
domen is very prominent; the chest is barrel-like, and the buttocks are 
not well developed. The arms are so long that the linger tips reach to 
the ankles when the animal is made to stand erect, which it ordinarily 
does not. The hand is extremely long and narrow, with especially elon- 
gated fingers, but wdth a diminutive thumb. All of the digits arc provided 
with Hat nails. The lorcaim is dispropoitionately long and very power- 
ful. The legs are very short and seem degenerate. 1 he loot is extremely 
long and narrow; the lesser toes are long and curved toward the sole; 
the great toe is set oft at an angle like a thumb and is opposable. It is, 
however, small and often lacks a nail. 

The head is very large but consists ot a relatively small brain-case and 
enormous and protrusive lace and jaws. The forehead is, however, high 
and rounded, and the ridges of bone above the eyes are small. I he root 
ot the nose is very narrow, and there is no elevation to the bridge. The 
tip of the nose is not developed as in man. The upper and lower lips 
are very long and protrusile and are stretched over the bulging jaws. 
The mucous portions of the lips are not rolled outward and are thin. 
The ear is small and folded. The adult males often have cheek pads, 
which are absent in other apes (Plate 16a). Sonntag describes these as 
“semi-lunar or triangular blinker-like appendages which widen the 
face; and they may be so large that the external ears are concealed be- 
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hind them. During life they are turgid, but they collapse somewhat after 
death. Their basal parts are thick and fixed, but their peripheral parts 
are thinner and slightly mobile. They are composed of fat and connective 
tissue and the skin which covers them is naked.” Underneath the chin 
is a fold of naked skin that covers the laryngeal sac, which can be in- 
flated with air, giving the animal a goiterous appearance. 

The jaws of the orang-utan arc extremely large and projecting, espe- 
cially in the adult males, which greatly exceed females and immature 
animals in this respec t. The canine teeth are tusk-like and interlocking. 
In adult males, a crest of bone usually extends along the middle of the 
skull from front to back. This joins a similar crest that extends across 
the back of the head or occi|)ut. These bony crests provide attachment 
for the tremendous muscles that work the jaws arffi for the muscles and 
ligaments that hold up the head, the latter being badly overbalanced by 
the protruding jaws. 

The body of the orang-utan, with the exception of face, ears, palms, 
and soles, is sparsely covered with long reddish-brown or carroty hair. 
The skin is biownish. In adults, the brow and the check pads are hair- 
less. The breasts are situated laterally and high, with the nipples in 
aciults just in front of the armpits. T he breasts of the nursing female 
may be large and similar to those of man. 

Orang-utans have 12 pairs of ribs, has man; the gorilla, chimpanzee, 
and gibbon have l.S pairs. The orang-utan, like the gibbon, has an extra 
bony element in the wrist, the os centrale. which does not exist as a sepa- 
rate mass in the other large anthropoids and in man. There is probably 
but one species of cjrang-utan. 

In its natural haunts, the orang-utan is an almost exclusively arboreal 
animal; it keeps to thickest portions of the Borneo and Sumatra jungles. 
On account of its great weight, the movement^: of tlie orang-utan in the 
trees are said to be slow and deliberate, and it tests out the strength of 
branches before entrusting its weight to them. In the daytime it may be 
found in the toj)s of the tallest trees, but at night it descends to the lower 
and more sheltered branches and builds itself a nest, laying small branches 
crosswise to form a supporting framework and covering them wdth the 
large leaves that abound in the jungle. It the night is cold, rainy, or 
windy, it ct^vers itself with leaves, especially its head, and in captivity 
it will cover itself with straw or newspapers, if these are placed in its 
cage. 

Orang-utans have the reputation of being slow, sluggish, and morose 
animals, which may not be altogether deserved, since solitary confine- 

10 Sonntag, Morphology and Evolution, pp. 76-77. 



30 UP FROM THE APE 

ment in a zoo is not conducive to cheerfulness. The writer has watched 
two half-grown orang-utans and an adult playing together in the same 
cage in tlie primate house of the New York Zoological Society. So far 
from being sluggish and moiose, these animals were romping about the 
cage, indulging in all sorts of acrobatic feats, wrestling, pretending to 
fight, and, to all appearances, having a glorious time. One of the young 
orangs had a most ingenious way of devising a substitute for a rope. It 
would gather up an armful of long straws from the lloor of the cage, as- 
cend to a swinging trape/e, loop a handful of straws around the trapeze 
bar, and twist them into a fairly substantial rope, by means of which it 
would descend. This process was repeated several times. 

On the ground, the orang-utan goes on all fours (Plate 12), but it can, 
if it desires, straightAi up and walk upright, though with c*\tiemc diffi- 
culty.” The arms aie so much longer than the legs that the upper part 
of the body is elevated when the animal walks resting on the kniukles ol 
the fingers and toes, with the weight suppoited on the outside of the 
sole of the foot and on the inner edges of the hand. The great toes pro- 
ject intvard from the long axis of the foot, like thumbs. 

The orang-utan lives upon wild fruit, leaves, and shoots and is espe- 
cially fond of the spiny fruit of the durian. It has been asserted that the 
orang-utan, if attacked by a crocodile, jumps upon the b.uk ol the 
reptile and wrenches its jaws asunder with its poweilul aims. But I do 
not know where an orang-utan would meet a crocodile, unless the former 
goes down to the rivers to drink, or the latter climbs treesrit is also said 
to disable pythons by biting. 

The orang produces but*one oflspring at a birth. The infant clings 
to the hair of the mother’s chest. These animals are not very sociable, 
and the males apparently keep apart from the females, except in the 
mating season. A female is often seen with an rnfant and one or more 
partially grown animals. The span ol life ol the orang-utan is probably 
about 40 or 50 years and the period of growth is perhaps between 10 
and 12 years. 

The chimpanzee is found throughoirt a wide range erf the tropical 
forests of Africa. It occurs from Gambia in the north to Angola in the 
south and as tar cast as Uganda in the Uake Region. 

There are at least three species of chirnpan/ee: the common, more or 
less white-faced type: the black-faced, bald-headed chimpah/ee; and a 

Sokolowsky and Yerkes have kno*vn captive orangs to adopt this hipedal gait, though it 
is not habitual. The arms arc usually held above the head and the toes are curved inward 
with the weight resting chiefly on the outer edge of the foot. (Yerkes and Yerkes. Great Apes, 

p. 116). 
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pygmy chimpanzee, as yet little known. Most available information per- 
tains to the common chimpanzee. 

The average weight of a series of captive adult male chimpanzees was 
approximately 110 pounds, and of females 88 pounds. The heaviest 
male at the Yerkes Laboratories of Primate biology, (Grange Park, 
Florida, weighs only a little more than 132 pounds, but there is an out- 
size and obese female, named Mona, wiio tips the scales at more than 176 
pounds. 

Data on the standing heights ol chimpanzees are tew. Various author- 
ities estimate the maximum stature of males from about 5 feet to 5 feet 
7 inches, and of females from 4 feet to 4 feet 3 inches. (Plate 7.) 

Probably the strength of chimpan/ees has been exaggerated. One 
observer. Bauman,^’ tested male and lemalc chimpanzees by getting them 
to pull on a rope attached to a dynamometer fixed outside the cage. 
From these tests Bauman suggested that the male was 4.1 times and the 
female 3.(3 times as strong as physically well-d'nelopcd and fit young 
men. Howexei, Dr. (;lcn Fincirs recent careful tests with specially de- 
vised apparatus at Orange Park indicate that male chimpanzees are not 
absolutely stronger than male human beings, although the apes are 
superior in pull relative to weight. T he maximum pulls of four subjects 
ranged from 33(S to 525 pounds. Both male chimps and male men were 
stronger than adult female chimpan/ees. It should be noted, however, 
that the heaviest male chimpan/ee weighed only 122 pounds and was 13 
pounds lighter than the lightest man (who, incidentally, recorded the 
lowest pull). The man who pulled 525 pounds weighed 190 pounds. 
The male chimpanzees pulled from 3.5 to 4.(3 times their body weight, 
and the human beings from 2.5 tcj 3.1 times their own weights. 

Chimpanzee legs are longer than those ol tlu^ oiang-utan, and the 
arms are shorter. When the animal stands erect, the finger tips reach 
above the knees. But these limb proportions s^em quite variable. 

The hand of the chimpanzee is long and narrow, with coarse, elon- 
gated fingers and a small thumb which scarcely reaches the base of the 
index linger. The knuckles beyond the linger bases are covered with 
callosities, since they are aj)plied to the ground in walking. The lingers 
are also webbed to a variable extent. T here is no hair on the palms of 
the hands. 

The foot of the chimpanzee is a^ o long and narrow, but the great toe 

12 Bauman, '‘Strength ot the Chimpanzee/' pp. ‘132--139; "Observations on the Strength of 
the Chimpan/cc," pp. 1-9. 

13 Finch, "Bodily Strength/' pp. 221-228. 
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is short and thick and projects inward horn the middle ot the inner 
margin of the foot, being separated from the other toes by a wide interval. 
This great toe is opposable to the other toes, and the foot is essentially a 
grasping organ. The lesser toes are very long and are partially webbed. 
The heel is poorly developed. The trunk is thick and the abdomen 
rounded. The body is covered with black hair except the face, hands, and 
feet, and, in the case of the bald-headed chimpanzee, the top and sides 
of the head. In the common chimpanzee, the hair on the top of the head 
parts in the center and, cc:»ntinuing down on the sides of the face, forms 
whiskers; but in the bald-headed species, the top and sides of the head 
and the face are nearly naked. In the ordinary chimpanzee, the skin of 
the face and hands is pink or nearly white, while in the bald-headed 
chimpanzee these parts are dark brown or nearly black. Many chim- 
panzees have mottled faces. 

The head is low-vaulted with a poorly develc^ped brow and bony 
brow-ridges, which are prominent but not as massive as those of the 
gorilla (Plates 13b, 14b). The nose is flat, depressed in the middle, and 
inhuman in the shape of its tip. The jaws project forward, and the thin 
lips of the animal are stretched over the bulging alveolar arches whic h 
lodge the powerful teeth. The chin is absent. The canine teeth are mas- 
sive and projecting but not as large as those of the orang and the gorilla. 

The chimpanzee typically has very large ears which stand out from the 
head “like port-sails of a steamer in the tropics.” These ears are pale in 
color and have no lobes. Only the upper part of the tree margin of the 
external ear (the helix) is rolled. Bald-headed chimpanzees are said to 
have smaller ears, set closer to the head. 

Chimpanzees are expert climbers and swing from limb to limb with 
great agility (Plate 10a). They build nests for themselves in the branches 
of the trees, as does the orang-utan. Apparently, however, they spend a 
good deal of their time on the ground, where they run about on all 
fours, resting the body anteriorly upon the knuckles of the fingers, with 
the toes partially Hexed, the weight supported on the outside of the soles 
of the feet, and the great toes projecting inward (Plate 10c). Sometimes, 
however, the feet rest flatly on the ground, or the toes may be partially 
bent. Chimpanzees are also capable of standing and walking erect lor 
short times and distances (Plate 1 la). Yerkes states that upright walking 
takes place when the hands are full, when the ground is wet and cold, or 
when the animals are excited in various ways.^^ 

Our best information on the habits ol wild chimpanzees has been 
secured by Dr. Henry Nissen, of the Yerkes Laboratories, who stalked 
Yerkes and Yerkes, op. cit., p. 216. 
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these animals in the forests of French Guinea for 64 daysJ® The chim- 
panzee groups that he watched ranged in number of individuals from 4 
to 14, with an average of 8.5. In a number of instances, there were at least 
two mature males in the group and often more than one adult female. 
As far as Nissen (ould distinguish the sex of the animals, the groups 
seemed to he composed of about 65 per cent of females. About half of 
the animals in any grouyj seemed less than half of the size of the largest, 
and a ejuarter of the groups included infants that had to be carried. 
Chimpanzees rise early and move about from food tree to food tree, 
doing most of their travelling on the ground. In the middle of the day 
they pick out shady places, usually on the ground, and take a siesta. 
At dusk lliey build their nests in the trees, but they do not go to bed 
until dark. The nests average about 38 feet from the ground and are 
made by breaking back and intei twining branches. Only one animal 
sleeps in a nest, with the excej)tion of mothers and infants or \ery young 
animals. Animals of a single gioup nest in one tree or in neighboring 
trees. 

Nissen lists 34 foods eaten by chimpanzees during the dry season in 
a limited a» ea of French Guinea. Twenty-eight of these foods are fruits — 
usually sour and unripe. About three to six hours per day are spent in 
feeding. The food concentration is so low that a large bulk has to be 
swallowed. Chimps arc wasteful and messy feeders. 

Nissen could not get near enough 'o chimpanzee groups to make de- 
tailed observations on their social habits. He saw no evidence of despotic 
domination of the group by any large male, although he noticed several 
times that a large adult (once a female) seemed to be leading. A good 
deal of play among the young was observed. These apes make tre- 
mendous noises when on tlie ground, usually by hr ating with hands and 
feet upon hollow logs or the buttresses of trees. Nissen classifies their 
vocal sounds in five categories, but these sounds cease when a human 
observer approaches. Nissen thinks that chimpanzee noises not only 
express emotion, but are also a rudimentary means of communication 
and signalling. 

Gorillas are found in two limited equatorial regions of Africa, sepa- 
rated by an area of the Upper Congo basin that is about 650 miles wide. 
The western, coastal, or lowland gorilla is found principally in the 
Cameroons and the Gaboon, while the mountain gorilla inhabits a nar- 
row strip of the eastern Congo of Lake Edward and Lake Kivu. 
The mountain gorilla, which has been known for a comparatively short 
time, differs from the lowland animal in having a naiTOwer skull, a 

10 Nissen, A Field Study of the Chimpanzee 
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longer trunk, shot ter limbs, broader and shorter hands, longer face, 
thicker and blacker hairy coveiing, and in numerous other details The 
lowland gorilla inhabits a thick, rain-saturated, primaeval forest, 
whereas the mountain variety lives in a volcanic country covered with 
a mixed bamboo foiest and langing in altitude from 7,500 feet to more 
than 12,000 feet (Plate 8.) 

Measurements on short series of freshly killed gonllas give a range 
of total body length liom about 5 feet to 6 feet toi lowland gonllas and 
5 feet 3y2 inches to 5 feet 10^4 inches for mountain gorillas However, 
the overall length of a male mountain gorilla that lecentlv died in the 
San Diego zoo was b feet 5 inches The span of the oiitsti etc lied arms, 
from finger tip to hngei tip, enormously exceeds stature in the gorilla 
The San Diego goiilla had a span of 8 feet 1^ inches Chest giiths are 
also enoimous — in males roughly fiom 50 to 60 inches Weights ol adult 
males or nearly full gTowm males in iVmct lean zoos range tiom ^60 to 618 
pounds Howesei, \imand Denis whose experience in hunting and 
capturing wild gonllas has been extensive, tells me that he beliexes 
that the gigantic and overgiown specimens raised in captiMtv are lately 
encounteied among the animals in a state of natuie foui female gorillas 
m captivity in this countiy lange from 180 pounds to f 58 pounds in 
weight, but the 180 pound animals (tlieic are two ol them) have esti 
mated ages of only seven years and aie ceitainlv not lull giowii 1 he 
heavyweight M Toto, affianced ol Gaigantiia in the Ringling Circus 
was about ten years c^ld in 1911 when the weight was iccoidcd Roger 
Conant of the Philadelphia Zoological (»aiden tells me that it is easy 
enough to put 50 pounds or more on a goiilla by allowing the animal 
to overeat 

Here are a few compaiative measurements ol tlie cadaver ol <in adult 
male mountain goiilla and of a living heavyweight wiestling champmn, 
Maurice Tillet The human subject sufleis fiom aciomcgaly, a con 
dition of the pituitaiy gland that sometimes causes gigantism, but, in 


Age 

If Testier 

36 

Mountain Cwoiilla 

? 

V\ eight 

276 lbs 

IGO lbs 

Stature 

17 1 4 cm 

177 8 cm 

Chest circumference 

1 20 5 ( m 

118 8 cm 

Leg length 

78 0 cm 

09 2 cm 

(stature minus sitting height) 
Arm length 

79 3 cm 

10Q6 cm 

Span 

202 3 cm 

276 0 tm 

Average diameter of held 

172 7 mni 

157 0 mm 


i^The mcasiirnncnts on the gorilla were taken bv Professor \(loI|3h IT SChiiltz and those 
on the wrestler by Protestor Caileton S Coon Tor further details of this comparison, cf 
Hooton Man s Poor Relations pp 71-75 
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this instance, has not affected stature. This endocrine disturbance, how- 
ever, has increased enormously the size of M. Tillei's head and face, has 
thickened his liands and feet, and has probably broadened his torso. The 
result is an extraordinary body build that otters a particularly interesting 
comparison with the gorilla. (Plate 15.) 

The gorilla was about 1 inches taller than the Angel (as M. Tillet is 
called) but 84 pounds heavier. The wrestler has a prodigious torso, but 
it is small beside that of the gorilla. The long and massive arms of the 
Angel are short and puny in comparison with those of the got ilia, but 
the man has longer legs, broader feet, and a bigger brain-case, especially 
in height. 

Although the Angel is an intelligent man, enormously strong, and 
skilled in the complicated technique of wrestling, I am alraid that he 
would fare veiy badly in a contest with an adult male gorilla, even it 
the lattca did not bite. The best human wrestler might be able to take 
on a hall-giown female gorilla witli a fair prospect of emerging alive. 
Theic ha\e been no adecpiate tests of the strength of gorillas. Yerkes 
secured some crude measurements of the strength of the arms in a young 
female goiilla c^stimaied to be about five or six years old. Working with 
both arms and uitli feet braced, this animal, which weighed 128 pounds, 
recorded a pull of 240 pounds without maximal effort. This pull is 
below the maximum of female chimpanzees 25 to 40 pounds lighter than 
the goiilla. Relative to body weight, It is less than any of the maximum 
pulls recorded by Finch for either sex of chimpanzees and for adult male 
men. llowevei, it seems probable that Conge:), Yerkes’ little girl gorilla, 
“did not half-tiy.” (The vulgarism is mine, not Professor Yerkes*.) 

The legs of the goiilla aie relatively short. When the animal stands 
erect, its finger tips reach below the knees. "I Iw segments of the arm 
are more human in their proportions than in oilier anthropoid apes. 
The lorearm has not the exaggerated length of that of the orang-utan, 
and the upper arm is longer. The hand is relatively shorter and wider 
than in the other apes, and the thumb is larger and better developed, 
although relatively smaller than that of man. The lingeis are webbed 
almost up to the first joints. I'he hand of the gorilla resembles that of 
man more closely than it resembles the hand of any other ape. 

The foot of the gorilla also shows an appioximation to the human 
form. The great toe is set oft from the other toes like a thumb and is 
opposable to the other digits. The lesser toes are much shorter than 
r those of the chimpanzee and are not curled underneath. The heel is 
moderately well developed. The whole toot of the gorilla is less adapted 
for arboreal prehension than those of other apes, and as the animal be- 
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comes adult and tends to remain more and more upon the ground, the 
foot becomes less prehensile in its form and a better su{)|)orting organ. 

Long hair of a black coU^r covers the whole of the body except the 
face and the palms and soles. The hair on the head is oltcn chestnut- 
colored in old males, and the back is light. I'his hair becomes grizzled 
with age. The hair on the breast, however, is likely to be thin. 

The gorilla has a massive head, the greater part ot which is face and 
jaws and chewing muscles (Plates 13a, Ma). The portion of the skull 
that lodges the brain is small and, in adult males, is provided with 
fore-and-aft and transverse bony crests, a sort of scaffolding to which the 
masticatory and supporting muscles are attached (Fig. 15). Fhe vertex 
of the head in living adult gorillas seems to rise high, but most of 
this cranial altitude is masticatory muscle and bony ciest, wdth a 
thickened callous pad surmounting the crest. 'Fhis p.id of connective 
tissue is supposed to be characteristic of old male mountain gorillas but 
probably occurs in both \arieties ot goiillas and in both sexes ot each. 
The iorehead of the gorilla is veiy low, and gieat supiaoi bital lidges 
overhang the eyes like a coinice. The jaws are prolonged torward and 
downward in a snoul-like fashion. The nose is long, low, and nanow 
at the root, but it has a taint suggestion of a bridge. I he nostiils are 
broad and open directly forward; they arc suiiounded with cartilagi- 
nous rings, which are somewhat like the nasal wings (alae) in man but 
merge with the upper lip. The tip of the nose is not extended Icnward 
and downward, as in man, but is relatively undeveloped. The lips 
are long and overlie the piognathous or piojeciing jaws; but the mu 
cons membrane is visible to a slight extent only. In shoit, the got ilia, 
like the othei anthiopoids, has “thin” lips. 1 he cliin is ccmspicuous by 
its absence. 

The ears of the gorilla are small and have little or no lobules. The 
teeth, especially in adult males, are enormous, notably ilic canines, wdiich 
exceed in size those of the otang-uian. although they are not so long 
as the canines of baboons or gibbons. 

The skin color of the gorilla is typically black but may vaiy toward 
dirty gray or dark browm. The eyes range from a bright ha/el color to 
a dark brown. Gorillas have abundant sweat glands in certain parts of 
the body and are said to emit a musky odor. 

It is well established that gorillas live mostly upon the ground, al- 
though they frec|ueiuly climb trees. At nigltt they sleep in nests, usually 
built on or very near to the ground in the c ase of the eastern or mountain , 
gorilla, but sometimes upon low-lying branc lies ot trees in the case of the 
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lowland or western gorilla. The gait upon the ground is habitually quad- 
rupedal, with the body bent forward and the weight of the head and 
shoulders suppoited on the closed knuckles of the hands. All authorities 
seem to agree that the gorilla walks upon the sole of the loot, with the 
toes extended and not flexed as is the case with orangs and chimpanzees. 
When attacked or attacking, gorillas sometimes rear up and walk in the 
erect posture, but bipedal gait is unnatural and difficult for them. When 
a gorilla becomes enraged, the ridge of haii that runs over the crest of 
the head frcjm front to back is pulled downward over the brow; his 
enormous jaws are widely opened, his under lip hangs down over his 
chin, and he piesents “an aspect of indescribable ferocity.” The young 
and females quic kly disappeat , and the male advances to the attack utter- 
ing terrific yells. That the attacking gorilla thumps on his chest like a 
drum, as Paul Du Chaillu claimed, is now well established. If he does 
this often, it is no wonder that he has little hair on that region of his 
body. 

The late Clarl Akelcy expressed the ojiinion that the gorilla is not a 
lerocious animal, as he is usually desenbed, but is timid and peaceable 
and is not disposed to attack man. Mr. .Akeley’s observations may apply 
to the eastern or mountain goiilla. but they are not in accord with the 
evidence in respect to the (lameroon goiillas of West Africa. Mr. George 
Schwab, lor more than 10 years a missionary in the Cameioon and a 
careful observer of the habits of anthropoid apes, tells me that his native 
hunter was walking along a path just outside of a village one evening 
when a big goiilla |unipcd out fiom behind a bnsh, said “Woof!” and 
grabbed the man by the leg, tearing off the flesh down to the bone. Of 
course, as Mr. Schwab said, the gorilla may ha' - been simply playful, 
but this .seems a trifle lough. Mr. Schwab believe: '.hat the gorillas, like 
human beings, vary ttemendously in temperament and pugnacity, and 
that it is unwise to generali/e about their disjjositions. 

No modern .s< ientific studies of the goiilla in the wild have been made, 
with the e.xc option of one that yieldcxl little more than a description of 
the abandoned ne.sts of the mountain gorilla. The si/e of the gorilla 
group or family has to be estimated from the count of the number of 
nests placed together or from reports of hunters and natives. The largest 
numlier of nests in one group seems to be 16. One observer states that he 
has seen as many as 13 nests togetlr '. but ordinarily they are placed in 
groups of 2 to 4, with the groups 8 to 1,5 meters apart. Mr. Schwab counted 
14 sleeping places in one spot. Plants had been broken and trampled 
down to make the beds. Four of the beds, wider than the others and 
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with bulges on the sides, were stated by natives to be the places for 
children with their mothers. One of Mr. Schwab’s native hunters told 
him of a band of gorillas in the Cameroons that included 12 mothers, 
4 children, 2 adolescent males, and “the father." Mr. Schwab thinks 
that the adult male gorilla maintains his position as the patriarch as 
long as he can defeat competing males. He is ultimately driven out and 
leads a solitary life. Schwab has seen many of these lone males. He also 
records tlie case of an adult female repeatedly seen in company with 
a male about one-third grown, but otherwise unescorted. 

Information on the diet of wild gorillas is also scarce. It is generally 
agreed that they live on fruits, leaves, vegetables, and shoots. The low- 
land gorilla is a notorious raider of native gardens. The mountain gorilla 
apparently likes bamboo slioots. In zoological gardens, several gorillas 
have thrived upon diets of fresh, uncooked vegetables, with the occa- 
sional addition of grains, seeds, milk, and eggs. Some captive gorillas 
have relished the addition of liver and ground beef to their vegetarian 
diets. 

With respect to size, man is to be classified as one of the giant primates, 
along with the gorilla, the chimpanzee, and the orang-utan. But no one 
would think of assigning man to the Primate Order on the criterion of 
size alone. A kangaroo is about the size ol a man, but this fact does not 
necessarily indicate relationship. Let us enumerate the more important 
external and internal leatures in which man differs from the anthropoid 
apes and from other primates, so that we may deciclc-^’hether or not 
these distinctive characters are important enough to justify us in re- 
moving man from the Pfimate Order. Man is distinguished from the 
apes, monkeys, and lemurs principally in the lollowing respects: (1) the 
human nose has a pronrinent bridge and a well-developed, elongated, 
and peculiar tip; (2) there is a median furrow in the upper lip ol man, 
and the lips are out-rolled so that the mucous tnembrane is visible as a 
continuous red line; (.H) man has a chin; (4) man’s spine has a forward 
convexity in the small of the back that is called the lumbar curve; (5) the 
great toe in man is not opposable to the other toes and is in line with 
them instead of being set off on the inside like a thumb; (6) nran’s f<x)t 
is arched both transversely and antero-posteriorly; (7) man’s body is 
relatively hairless an4,is completely devoid of “feelers” ol tactile hairs; 
(8) man’s brain is from two and one half to three times ai large as that 
of the gorilla, which has tlie largest brain of any ape; (9) the canine teeth 
in man project slightly, if at all, beyond the level of the other teeth, 
and the upper and lower canines do not interlock so as to make gaps in 
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the upper tooth arch for the reception of the lower canines and in the 
lower tooth arch for the reception of the upper canines. 

These are the principal anatomical characteristics whereby man 
differs from all other primates. Some of them are quantitative rather 
than qualitative differences, as, for example, the amount of hair on the 
body and the pronounced lumbar convexity of the spine, tvhich is 
dimly foreshadowed in the anthropoid apes. The depressed tip of the 
nose peculiar to man is caricatured in the proboscis monkey of Borneo, 
whose na.sal tip is enlarf^ed, depressed, and capable of dilation. The es- 
sentially supporting type of foot that man possesses is closely approached 
by that of the adult male gorilla, although in the size, position, and non- 
opposability of the great toe we must recognize a specifically human 
character. The enormous size of the Itrain is the pre eminently human 
feature, but as we shall see, the form and pattern of man’s brain is 
essentially that of a higher primate. 

We recall that organs which owe their distingrishing form to adapta- 
tion, that is, to the moulding of the body in conformity with habits, are 
not safe criteria upon which to ba.se conclusions as to relationship. Such 
an adaptative organ is the human loot, the principal distinctive features 


17 Schultz, “Characters Common to Hij^her Primates/' p. 550, gives a much more elaborate 
list of characters that arc peculiai to man and thttcr in degree of specialization from all of 
tile great apes, as lollows. 

. . in all prohahiliiy the greatest increase in the duration of postnatal growth; the 
greatest weight at birth in relation to body weight in adult life; the largest relative brain size; 
complete bipedal walk and ciett jjosiuie; greatest reduction in density of hair (except on 
scalp) and occurrence of wavy and curly hair; universal absence of ischial callosities; probably 
earliest disaj)pcaranec ot an iiulependem ns cenhak; rarity and lateness of fusion of nasal 
hones; by far the eailicsi obliteration ot the facial Miiures between maxillary and premax- 
illary hones; by far the latest closure of the great fontaiiclle: c^'inpleie lack of penis bone; 
presence of ussirula meutaha, ot a true inguinal ligament, ami A a transverse metatarsal 
ligament between toes I and (I; unk|uc stiiicture ol kidney; highest total number of verte- 
I)rac; highest average numbers of ihoraco-liimhar and coccygeal vertebrae; longest cervical 
and lumliar regions ot the spine; the least approximation between ihoiax and pelvis; least 
increase in average stoutness of the tiunk; by far the lowest shoulders; lowest placed nipples; 
greatest average iclative length of lower limbs and shortest average relative length of upper 
limbs; by far the lowest intcimcmhial index; by far the longest thumb in proportion to the 
length of the hand and the relatively longest free portion of the thumb; straightness of 
lingers with extension of palm; by lar the shortest relative Icncih of the phalangeal por- 
tions of 11 to V; complete and permanent adduction of hallux; the shortest height of the 
face in relation to trunk height and, particularly, to si/e of brain pan of head; by far the 
shortest height of the pelvis, paniculaily the ilium, in relation to the trunk height and 
the ilium breadth; the greatest enlargement of the sacral surface of the ilium; the unique 
position of the pelvis in regard to the longitudinal axis of the trunk; the unique direction 
of the fossa iliaca; the equality of the sexes in u,^ird to the size of the canine teeth." 

Schultz says that this list is of course very incomplete, but the present writer feels that it 
ought to be enough to enable students to distinguish their friends from the ajHrs, providing 
^hat said students know enougli human anatomy. The reader, unversed in this subject, would 
do well to defer a careful reading of this list until he has perused Parts II and III of this book. 
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of which may be referred with certainty to tlie function it performs in 
man. Its general architecture is that of a primate and originally pre- 
hensile organ. Many authorities consider even the size of man’s brain as 
essentially the result of function and adaptation, but this is not demon- 
strable. 

In classification, it is necessary to take account of both resemblances 
and differences in bodily form. If the resemblances are more numerous 
and more important than the differences, we are led to conclude that the 
animals manifesting a majority of homologous features are related, and 
the larger the majority, the closer the relationship. 

The most outstanding resemblances and differences between man 
and the anthropoid apes may be set forth crudely in tabular form. W^ith 
these may be compared also the macaque, a member of the family 
Cercopithecidae. In each case the basis of comparison is the adult male. 

The table above summarizes only the gross anatomical resemfilances 
and differences between man and the anthro|)oid apes and the baboon. 
It does not pretend to enumerate the hundreds of morphological char 
acters that man shares with some or all of these [n imates, nor to describe 
in detail the many minor differences. 

Man is exidently most like the chimpanzee in chest proportions. 'Fhe 
gorilla has hands, feet, and pelvis most like those of man and, in size 
of brain, is closest to the human type. The skull ol the chimpanzee is 
more like that of man than the skull of any other ape, and the pigmenta- 
tion of the chimpanzee shows a humanoid range. The orang-utm is most 
like man in his possession of the same number of pairs of ribs and in 
his high forehead. The gibbon 'approximates the human type in the 
relative lengtfi of his legs. In posture and gait iq^on the ground, the 
gibbon most nearly resembles man; the gorilla comes next, then the 
chimpanzee. The orang is a clumsy (juadruped on earth and wisely stays 
aloft. Lack of adaptability has left him up a tree. 

The gorilla departs farthest from man in the enormous development 
of his jaws, the orang-utan in the shortness and degenerate character of 
his legs and in the adaptation of his feet for suspension; the gibl)on differs 
most from the human type in excessive arm length, general size, con- 
formation of the lumbar spine, pelvis, hands and feet, character of hairy 
covering, size of brain, and length of canine teeth. 

Professor Adolph H. Schultz,*® in an analysis of characters common to 
the higher primates and characters specific to man (upon which I Iwve 
drawn extensively in compiling the preceding table), finds that, in 23 of 
57 characters considered, man resembles the gorilla most closely. He 

!• Ibid., p. 449. 
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resembles the gibbon or the siamang most closely in 15 characters, the 
chimpanzee in 12 characters, and the orang in only 7 characters. Such a 
numerical summary is open to the objection that it gives equal weight to 
anatomical, anthropometric, and physiological resemblances of varying 
significance. However, if we insist upon having an answer to the ques- 
tion, “What anthropoid ape is physically closest to man?” this method 
ol counting characters affords the only scientific answer. It is unsafe, 
nevertheless, to attempt to establish degrees of difference in genetic 
relationship from such arrays of isolated anatomical characters. The fact 
that man is closest to the gorilla in the majority of characters enumerated 
by Schultz does not necessarily indicate that the gorilla is man’s closest 
blood relation, because many points of resemblance may be the result 
of convergent adaptations rather than items of a common inheritance. 
T hus the resemblance of human and gorilla feet, which is closer than 
that between the human toot and any other anthropoid ape foot, may 
conceivably be attributed to the fact that man and the gorilla have 
independently adapted themselves to a plantar gait (a method of pro- 
gression on the ground that involves walking iqjon the sole and the heel 
of the foot rather than upon the knuckles of the toes). Similarities or 
identities of function, we recall, often result in anatomical resemblances 
that are analogous rather than homologous. 

In this same enumeratic:>n of resemblances, Schultz points out that 
the gorilla is ( losest to the chimpanzee in 30 of 57 characters, the chim- 
panzee to the gorilla in 28 characters, the orang-utan to the chimpanzee 
in 19 characters, and the gibbon family to the orang in 23 characters. On 
this basis, the gorilla and the chimpanzee resemble each other more 
closely than either resembles the Asiatic apes, and man resembles the 
gorilla more closely than the C3rang resembles the chimpanzee, which is 
the ape nearest to the former in this count of characters. Evidently, this 
method is likely to lead to a good deal of confusion if one attempts to 
use it as a measure ol genetic relationship, which Schultz does not. How- 
ever, this warning seems necessary. 

Also in this very illuminating study Schultz remarks that, in a total 
of 82 characters showing highest degrees of specialization, man possesses 
27, the gorilla 17, the orang-utan 16, the gibbon family 16, and the 
chimpanzee only 6. One might suppose that the animal showing the 
fewest highly specialized characters would be the most generalized and 
hence closer to the common ancestor of the group. I am afraid, however, 
that to deduce that the chimpanzee is closest to the prototypical ape that 
was the ancestor of man and the anthropoids would be a very precarious 
business. 



44 


UP FROM THE APE 


Huxley, in his cpoclial essay “On the Relations of Man to the Lower 
Animals,*' demonstrated that “whatever system ol oroans be studied, the 
comparison of their modification in the apes scries leads to one and 
the same result — that the structural ditterences which separate man irom 
the gorilla and the chimpan/ee are not so great as those whi( h separate 
the gorilla horn the lower apes.” He thereloie (oncluded that man 
must be classified as one ol the primates.-* The implications of such a 
decision arc weighty: if man is classified as a primate, he is (les( ended 
from a primate and is neailv or lemotely related to every other primate. 
To say that man is a primate is tantamount to a dec laraiion that the 
gorilla and the chimpan/ce aie our neatest blood relations, since in the 
sum total of c lassificatcu) c harac ters they are most like man. 

//ou» lilnnd 'Tells 

Fortunately we do not ha\e to .ibide bN .i decision basc-d upon the 
comparison of gross anatomical features onl\. Since the time of Huxley, 
a new field of stiicl\ has been de\elo|)ed — serologv. or the study ol blood. 
This enables us to determine ciuantitativeh and ciualiiaiiv el\ the neaiest 
blood relations of man in a liter.d plusiologic al sense. 

7'hc scrum i^iecipitin leactions iiffoid a conclusive method of testing 
blood relationships. Rabbits are immuni/ed against hum.ni, a|)e. and 
monkev blcjod b\ leceiving at intervals intravenous injections ol one or 
another of these bloods. I he rcd)bits are then killed, and theii blood is 
allcjwed to coagulate. The clear fluid that sm rounds the clotted cells 
(the scrum) is then found to. have developed anti bodies against the 
foreign blood with which the animal has been inoculated. Thus anti- 
human, anti-chimpan/ee, and oihei sera aie obtained irom the im- 
muni/cd rabbits. These sera are then testc*d with the seia of vat ions 
primates, and the amount ol precipitate thrown down is observed or 
measured. When blcxKls mingle harmoniously, there is no piccipiiin 
reaction, but when sera ol markedly diflerent properties are mixed, 
a precipitate of varving density is formed. In geneial, anti human sera 
give virtually as marked piec ipitates when mixed with c himpaii/ee blood 
as they do with human blood. T aking the human rc*ac tion to anti-human 
sera as 100, the precij)itate produced by mixing anti human serum with 
chimpanzee blood is l.‘^0 (but the prcxipitale is less compact). Anti- 

Hiislcy. oft. cit , pp. IIS ff. 

21 Jones (Man's Plfirr, pp. Vi tf ) f)l>)eOs fo ihis line of re.isoning .is in e.TiIicr clios ;inti- 
cvohitionjiy anatomists have ohjrcled But WckmI Jniirs wislws to derive iii.in ditrrjly from a 
tarsioid ancestry with no intervening monkey or anthropoid stage. I his theory, not accepted 
here, neccjrsiiatcs the disregarding or miniini/irig of inos» struc tnr.d rc'semhlances lieivvcen 
man and all other primates except Tarsiiis 
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human serum with gorilla blood gives 64, with orang and mandrill blood 
42, with those of the (iuinea baboon and spider monkey 20. 'Fhe bloods 
of Old World monkeys generally show slighter precipitin reactions to 
anti-human sera than do those ol the great aj>cs; the bloods of New 
World monkeys produce only the laintest reacticjns; and those of the 
true lemurs and the tarsier none whatever. 

The differential cross-reactions ol the anii-sera and sera eff pairs of 
animals are used by Von Krogh tc3 indicate not only comparative near- 
ness ol relationship, but also the extent to whic li the bloc^d ol each animal 
has presumably differentiated Irom the primate prototype.-- Thus hu- 
man blood gives the maximum reaction with anti-human serum, chim- 
pan/ee blood 84. a per cent, orang 70.6 per cent, and so cjn down the list 
ol primates, but with anti c himpanzee serum, the lull reaction is given 
with chimpanzee blood; the cnang gives 81.0 per cent, macacjuc 74 per 
cent, baboon 72.1 per cent, and man only 62.9 per cent. Continuing this 
process with the anti seta of vat ions primates, it is deduced that the 
animal whose anti-serum gives, on the whcjle, the largest reac tions with 
a whole primate series of different animals has retained the highest 
proportion ol anccsti.il blood substances, and those smaller re- 

.u tions ate progressively more differentiated from the prototype. On this 
b.isis, m.in is l.nthest differentiated Irom the ancestral serological type 
ol primate s; the c himp.m/ee l.irther than rhcoiang, macaejue, or babexm. 
Man has most blood substances in comnu>n with the chimpanzee and 
vice vers.i. The oi.ing is closest to the chimiian/ee, somewhat larther 
horn m.in, and muc h l.nther Irom the m.ac.icjue and the babcxin. The 
baboon and mac.ujue .ne c loser to man and the chimpanzee than to the 
oi.uig. T he we.ik simil.nitv ol the carang tc^ cather species suggests a 
lengthy process ol seji.uate development tor this animal and its early 
blanching oil Irom the stock ol chimpanzee and man. 

It has been found that the blood of a human being cannot be trans- 
Insed inclisc rimm.itely into that ol aiiv other human being, since ag- 
glutination or c lotting is likely to result because of the [presence in the 
blood serum ol substances c. died iso-agglutinins. Similarly, the red blood 
corpuscles coiit.iin i.so .igglutinogeiis or recepiois that cause them to clot 
under the siimulits ol alien sera. T here ate lour main blood groups in 
man: (), A, b, and .\b. (iioup () blood has neither agglutinogens in the 
red cells nor agglutinins in the serum. The other groups have, respec- 
tively, the agglutinogen the agglutinogen b. and both. There are two 
other iso-agglutinogens, M and N, that exist in human blcxxls quite in- 
dc'peiidently of the other series, ruriher, there are several subvarieties 

■‘^2 Krogh, "Scrologischc Liitcisiicliuiigcn.’’ pp 210-247. 
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of the agglutinogen A and there are substances in human blood serum 
called hetero-agglutinins that clot the corpuscles ol apes and must be 
absorbed before human blood can be compared with ape blood. 

In spite of all these complications, carelully checked researches have 
demonstrated that the gorilla, orang-utan, and gibbon have A and B, 
but no O, and the chimpanzee has an A agglutinogen, probably identical 
with the human A, and also (), but no B and conse(|uently no AB. 
Candela’s experiments suggest that gorillas have two kinds ol B, one 
comparable wdth the human B. and another that he calls B„ which may 
be comparable with the A^. group in man. Among the low'er primates 
also specific group factors are present in the bodv tissues and secretions, 
accompanied by the appropriate agglutinins in the blood sera, but these 
factors are rarely identifiable in the red blood cells ol New W’orld mon- 
keys and never in those of Old World monkeys. This absence h.is caused 
difliculty in identifying the blocxl groups in monkews. Without going 
into details about various genera and species, it may be said that 
macaejues seem to have all ol the blood gioups, as do also vaiious other 
Old World monkeys and also New World monke\s. However, Candela 
emphasizes the fact that the A and B factors in main ol these lower 
primates do not react exactly like the corres|)onding human blood group 
factors.-*’ 

The interpretation ol these recent Imdings concerning blood gioups 
in infrahuman primates is not altogether clear. Obviously the common 
possession by man and the apes of the various blood gioups in which 
the factors seem to fie identical demonstrates still lurther their intimate* 
relationship. Possibly the slightly dillerent blood gioup lactois in mon 
keys indicate nic^re remcjte relationship. A temi)ting explanation of the 
community cjf bicxxl grou|:)s among human beings and anthiopoid apes 
is to refer man's possession ol these lac tors to inheritance liom ape |)re- 
cursors. However, it seems barely possible that the aggluiiiiogens have 
arisen, by the evolutionary prexess known as mutation, independently 
in various human stoc ks and in the several apes. 

If there were noevidenccsof human evolution other than those pioved 
by Z(3ological classilication and l)y t)lood tests, these alone would be sul- 
ficient to convince every impartial thinker that man and the anthiopoid 
apes have evolved from .some cemnnon ape like ancestor. It is not going 
too far, perhaps, to surmise that, Irom a knowledge ol the morphology 
and physiology of the anthropoid apes and of the lower |)rimates, Hux- 
ley’s scientific Saturnians would be driven to [lostulate the existence ol 

M Candela, Sew Data. 
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man. For man is logically the next evolutionary step beyond the gorilla 
and the chimpanzee, or perhaps one should say the next jump. 

In the foregoing pages, I have attempted to show that a simple com- 
parison of homologous structures in existing animal forms, with recog- 
nition of the principle that structural resemblances mean relationship, 
leads any fair-minded observer directly and inevitably to the conclusion 
that man is an aniiiial, a member of the Class of Mammals, and one of 
the Kutherian or Phuental Subclass; that he belongs to the Order of 
Primates .md to the Suborder ol Anthropoidea, and that among the 
Anthropoidea he resembles most closely in structure and in size, and is 
conse(juently most nearly related to, the Family Simiidae, or the anthro- 
poid apes. I'he lemur insinuates that he is our remote relation; the 
monkey asserts bis kinship with us; the anthropoid ape proclaims it 
fioin the treetops. Man shows his primate origin in every bodily char- 
acter, and, if he is a rational being, he must admit this self-evident rela- 
tionshi|i. 

No (jualilied person thinks that man is descended from any existing 
anthropoid aj^e. We need not go beyond saying “Cousin Gorilla.” The 
diflerciues ])etween man and the great apes are enough to justify us in 
recognizing a se[)aiate laniily lor man, the Hominidae. For the present 
it is unnecessary to concern ourselves with the ejuestion as to the num- 
ber ol gener.t 01 spec ies that the family of man includes. .\o type of 
present-day man can cr\ “Apel“ at another without an answering echc^. 
W'hen “flu” rages anuiiig the chimpanzees, all the races of man may 
won y. 




Part II. The Primate Life Cycle 


Tracing Evolutionary Steps 

We cannot study laniily history unless \vc know our past and present 
relatives. An orphan loundIin<> is unlikely to bceoinc a genealogist. 
Having recognized c,onteinporaiy relations, we arc ready to delve into 
(jur (oininon past and lind cjut who our anc estors were and hcjw they got 
along in lile. It will he more prolitahle to begin by sketching the life 
cyc le of the Primate Order, as reconstriu ted Irom tlie study oi fossil 
ancestors and li\ ing members, than to display at once the raw data from 
the town lecords and the c huu h-vai ds. I he biograjdiics of individual 
ancestois must come alter the chionule ot the grouj). 

The nc.vt n^ijons will describe the stages wheieby the primates 
emeiged I torn lower animal lot ms, how they grew up and diversified, 
what lives thev led, <uid how they became slaves or masters of their 
env ironment: what v\ ei e the short and simple annals ol the pocM' relations 
and how the mole lichlv endowed louglu their way upward. It will be 
shown how each pait ot the body evolved in dilicrent primate groups 
tovsaid or away liom the human end-product. P>y combining a family 
histoiy with an account ol thechangesol bcxlily pans, it may be pc^ssible 
to gain a clear conce|)tic)n ol human evolution. The lamily histc^ry of a 
zoological gioup is moie like the stago in the lile history of an in- 
dividual than a lamilv chionic le in the ordinary human sense of the 
phrase. I'oi . zoologic al lamilies and spec ies are boi n. passthrough periods 
of inl.iiuy, develop inluiUeci and accjuired bochlv eharacteis as they 
glow, ie|)iocluce iheii kind oi produce some oihei slightly diffeieni 
kind, grow old. and die. 

A reconstiuc lion ol the stages ol primate evolutioti necessitates com- 
bining the c-videnc e ol several distinc t scientilic (ields. The lirst of these 
is palaeoniologv. whicli deals with the development ol animal life as 
revealed by the fossil lemains ol creatures in the beds of lock laid down 
dining succc'ssive periods ol the earths history. This “record of the 
IOC ks“ is nec essarilv Iragmeiitarv but is the real backbone of our evolu- 
tionary skeleton. Koi the inierpi elation ol lossil data we must utilize the 
results ol geology in order to ascertain the time secjuences of tlie various 
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forms. In the reconstruction of incomplete skeletal remains, great as- 
sistance is derived from the comparison of living animals. Fortunately 
for the student of evolution, all types of animals have not evolved at 
the same rate of speed, but some have tended to become lixed in their 
physical type and habits at almost every suciessive evolutionary stage. 
Many of these animals represent primitive pliases ol development but 
have, nevertheless, survived almost uiKhanged in their habits and or- 
ganization to the present day. Thus the palaeontologist (an reconstruct 
the fragmentary skeletal remains of lossil animals h) comparing them 
with the complete skeletons ol existing l(^rms that have become hardened 
or set at about the same evolutionary stages as those re|^resented l>y 
the fossils. The stud) of the soft parts ol these living animals provides 
the knowledge for clothing lossil skeletons with the tissues that are never 
preserved in the rocks. I'he zoologist studies the environment and habits 
of existing animals, experiments with their physiological processes, and 
gains a knowledge of their potentialities as living oiganisnis. His re- 
sults may be applied with caution to the reconstruction of the lile and 
surroundings of extinct ancestral Icjrms. 

Physiologists and pathologists, who are endeavoring to extend knowl- 
edge as to the lunctioning of the human organism, olten |)iefer to con- 
duct their experiments upon monkevs or, even l)etter, upon anthipipoid 
apes. The reason for this prelerence is that the animals in epustion re- 
semble man most closely in lorin and function and can be utilized for 
experimental purposes more readily and with less regarci tor conse- 
cjuences. Similarly, the study of an existing animal |)iovides the inmest 
basis for a kncjwledge of the structure and organization ol an allied but 
extinct precursor. Ac tually, the dissec tion of the hodv ol a model n Ic inur 
probably furnishes a mcjie leliable basis lor the lec onsiruc tion ol the 
fossil lemuroid than immunization expeiiments upon monkevs allord 
for judging the effects cjf sera upon human beings. For the diflerences 
between recent and extinct lemuroids are probabl) far less than those 
between the present higher apes and man, to say nothing ol monke)s. 

Students of animal psychc^logy contribute to the rec onsti uction ol 
the life cycle of the primates by investigating the mental |)ro( esses ol the 
present primates and of lower animals. Fhirty )eais ago, one cc^uld only 
speculate u{X)n the intelligence of anthropoid apes. Now there is an 
invaluable mass of scientific evidence bearing upon this most iinpoitant 
subject. We are, as a result, in a position ici sketc h out roughly the limits 
of the mental processes of ancestral forms, the living lepresentatives of 
which have been investigated by psychcjlogists. 

A general knowledge of the sccjuence of formations deposited upon the 
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earth’s surface and of the forms of life contained in these rocks is essential 
lor the understanding ol primate evolution. In large measure, the various 
layers of the earth’s crust have arranged themselves in a chronological 
order, the oldest lying at the bottom and the newest at the top. For ex- 
ample, an ancient land surlace may be overlaid by a vanished sea floor, 
whic h is again surmounted by another land surface, over which may be 
deposits ol a Ireshwater lake. The remains oi plants and animals pre- 
sei\ed in these rocks enable geologists to inler the changes in climate,' 
geogiaphy, flora, and fauna that have taken place since the hardening 
(jf the cMi th’s crust. Fossil remains of plants and animals are not found 
in igneous rocks, which have cooled frcmi a melted state or have been 
subjeded to great heat. They occur almost exclusively in rocks that 
have been lonned by slow deposition in water of mud, sand, clay, or 
lime. Fhe sediment carried by streams into a lake or the ocean sinks 
gradually to the bottom and there becomes hardened by pressure into 
rock. I his is called sedimentary or stratified rock. 

I'he eailiest scxlimentary rocks cemtain no certain traces of life. For 
this leasor d.^N are olten called the A/oic (lifeless) rocks, although 
some geologists preler to stvle them the Archaeo/oic rocks, on the as- 
sumption that the first living matter was so solt as to leave no recog- 
ni/ai)le lossil trac es. I lie sec ond stratum of rocks is called the Proterozoic 
.series (cMilier stages ol lilc) and contains a few vestiges ol simple plants 
and possiblv skeletons ol minute animals c.illed radiolaria. With the 
Palac'o/oic or Primaiv eia (the era ol ancient life), traces of living things 
in the rocks become common. Among the Icwer forms ol spineless 
.inimals in the basal rocks ot this era are sponges, sea-urchins, starfishes, 
and lingecl woiins. Higher in the scale ol oiganization ire the Crustacea 
— shelled .inimals such as the extinct trilobites, crabs of different kinds, 
— and a number of molltiscs or shellfish. The first period of this era, the 
Clambriaii, \ields nothing higher than spineless (invertebrate) animals. 
In the second |)eriocl. the Ordovician, the lirst traces ot vertebrate fishes 
ap|)ear in the Coloiado beds. In the following Silurian period, ancestors 
of the shark and dogfish are found — vertebrates with cartilaginous rather 
than bony skeletons. In the Devonian rocks, which are next in order, 
occur the ancestors ol the present-day air-breathing Itingfishes, as well 
as sharks and a variety of true bony fishes. Transitional tc»rms from the 
fish to the lour-footed land-dwelling veu .brate, represented by the loot- 
prints of a supposed amphibian, have been found in the upper levels ol 
the Devonian strata. 

The Carbonileious rocks are those from which coal is mined. About 
seven liundred spec ies of fishes of this period have been described. In- 
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sms are abundant, and primitive amphibians, some as long as seven 
or ei<^ht feet, appear in considerable .u.ml>ers in the upper strata ol the 
series. The first u-.naius ol reptiles ol the earlic-st type are also found in 
the I'pper Carfiouiferous. I hc-se animals lived in swamps, f he upper- 
most s\stem of stratified rocks ol the I’al.u'o/oic et.i i.s (.died the I cimiaii. 
Land-dwelling reptiles were common at this period, and .some of them 
succeeded in raising their bodies well oil the giound in \\ .liking. 

The Meso/oic or Sc'conclary era is conunoiily callc'd the Age of 
Reptiles. ” Its duration \vas prol)al)ly not nioie than one-loinih that 
of the Palaeo/oir era. f lie Meso/oic' witnessed a tieinendous ex'ohition 
and differentiation of reptilian [ornis, iiK hidini; the Vcii ioiis kinds of 
dinosaurs. More important lor our purposes is tlie laet that this eia j.>ave 
rise to the first mammals. I he periods of the Meso/oi( are the 1 liassic', 
jurassie, and Caetafeous. In the Tpper I riassic ol North .Vmeiita, 
Europe, and South Africa are found fia^mentaiy remains ol small mam- 
mals, probably insec ti\ orous in haliit and beloni^iniL; pet haps to the 
marsupials or pouched mammals. Possibly the small banded anteatca 
of Australia is a present-day loim akin to these ancestral mammals. In 
the following Jurassic^ [leriod, reptiles reached theii highest develop- 
ment. Some of them flew, some were acpiatic ; and the most sti iking were 
tlie dinosaurs, ranging in si/e liom that ol a rabbit to the .Vtlantosaurus, 
100 leet long. Fishes began to approach their model n lorms; the eat best 
known bird, the reptile-like .Vrehaeopterw. was Hying about. Mammals 
were still few. small, and insignificant. Ehev appear to have been insect- 
eating and were probably rnai-supials. 

In the Cretac eons icjc ks, the period ol the c halk lormation. the reptiles 
were still dominant, but they were intensely spec iah/ed, the assemblage 
was not as numerous as in the preceding jinassic, .rnd tnany distinctive 
Mesozoic forms had jxissed away before the end of the period. Mammals 
were still rare and |)uny. Six skulls of small Cretaceous mammals, dis- 
covered by the Ehird .Asiatic Expedition of the .\metican Museum of 
Natural History, indicate that the mammals had airc-ady split up into 
monotremes, marsupials, and placentals. lire placental mammals arc 
represented by diminutive lorms, suggesting in some instances insec - 
tivores and in others carnivores. In both the brain-cases are smaller than 


those ol modern insec tivc^ies or marsupials ol the same si/e. liy the end 
of the Cretaceous period, many existing lorms ol trees, such as beech, 
walnut, tamarisk, plane, laurel, had developed, as well as junipers, pines, 
sequoias, ivy, ilex, et cetera. I he Hen a was widespread and unilorrn and 
generally subtropical in aspect. 
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The Cainozoic era is the age of mammals and of man. It is divided 
into the Tertiary and the Quaternary epochs. At the end of the Tertiary 
began the glaciations, but throughout most of the epoch the climate 
was warm. Mie first period of the Tertiary, called the Eocene, witnessed 
tfie develo|)ment of the Mammalian Orders. Ehe early Eocene mam- 
mals were only ohscuiely differentiated into ty|)es which presaged the 
carnivc^rous, herbivorous, and other groups. i>elore the end of tlie period, 
most of the great oideis had been clearly defined, but none of the Eocene 
genera survive today. The only piimates clevelopc‘d in this period were 
lemuroids and taisioids. In the succeeding Oligocene period, the ances- 
tors of the Old W'orld monkeys and the common ape ancestcjrs of the 
present anthropoid apes and man were ahead) flourishing in the Old 
W'cjrld. Ehe New W'oilcl inonkess were clevelojiing from lemuroids 
or tarsioids of the New World. 

The Miocene period is notable in primate evolution because of the 
discovery of ancestral foiins of the gibbon, giant a|) s of a generalized 
chiin|jan/ee'gc)i ilia t)pe, and some also that mav have been human pre- 
cursois. Probably befoie the end of this period, man’s ancestors had 
descencic'd from the trees and had assumed the elect posture. 

Ehe last period of the I'eriiaiy e|M)ch, the Pliocene, has yielded re- 
mains of |)rimates closely akin to existing species. Archaic: humanoid 
forms weie certaini) in existence also, but none of these, actually dated 
to that period, has been found. Oui human iireciiisors probably began 
to use stone for tools and weapons before the end of the peiiod. Some 
of them ma\ have been giants, in f)ones and teeth, but not in brains. 

Ehe PleistcH eiie. or ()uateruarv , is the epoc h of glaciations. Eour times 
the ice sheet descended fiom the polar noith and c.ov :red large pcjrtions 
of the noithern hemispheie. Early forms of man, some ot them new ex- 
tinct, inhabited the unglac latc'd arcxis of Finope .mcl the more genial 
climes of Africa and of .\sia. fiefore the close of the gl.icial period, the 
modem tvpes of man had been differentiated and were develoj^ing their 
mateiial cultures. All were hunters or fishers. 

Ehe Holocene or Recent jieiiod extends from the retreat of the last 
glaciation clown to the |)rc'seni day. Its c)|)ening millennia are marked by 
the liansition from glac ial to recent climates and corresponding changes 
in flora. Ehe fauna becomes com|)letely modern, .\griculturc and the 
domestication of animals were the firs, great ste|)s in man’s progress 
toward civilization, by aOOO u.c. great centers ot culture had dcneloped 
in Mesojiotamia and shortly theiealtcT in Egspt and India. Writing 
was invented, and history began in these areas. 
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Getting a Backbone: The Vertebrate Stage 

The simplest known animals, and presumably the earliest to develop, 
are the Protozoa, whose bodies consist ot a single cell, in contrast to 
all other animals that are multicellular and arc called Metazoa. These 
fundamental divisions between unicellular and mtiltit elltilar animals 
are called “grades.” All of the higher animals belong to the grade 
Metazoa. The grades are divided into phyla (“tribes”), of which there 
are at least ten. For example, jellyfish, anemones, corals, belong to the 
phylum CiOelenterata; flat worms belong to another phylum; shellfish 
are mostly included in the phylum Mollusca. Ringed worms, centipedes, 
insects, trilobites. spiders, scorpions, et cetera, aie all members of the 
phyltmi Appendictdaia (with limbs). Every animal that has a backbone 
or an elastic rcxl or coid in place oi a bac kbone belongs to the phylum 
Chordata and is a chordate. Fishes, amphibians, birds, leptilc s. and m:un 
mals are all choidates and belong to the vertebrate division ol that 
ph)lum. 

It we asstune that animal life has been continuous and that all exist- 
ing complex forms have evolved from those of simpler organi/.uiou, it 
is obvious that the vertebrates have develo|)ed fiom simpler spineless 
animals. But the stages ol this evolutionary puxe ssare veiv obsciue, and 
transitional forms, either recent or fossil, are, to a gieat extent, lac king. 

True veitebrates have a tnbtdar centr.d nervous svstem running 
along the back, the nerve cord ol which is enclosed in a segmented bac k- 
bone. They also possess a clcised circulatorv svstem containing blood 
carrying a special tvpe of cc)r|)uscle charged with respiiatorv h.temo 
globin, a heart that contiacts, sittiated on the belly (ventral) side, and .1 
spacious body cavity. The throat is pierced or nearly pierced at some 
stage of the animal’s existence by j)aired gill slits. 

The animals that possess some but not all ol these c harac lei isf ic s are 
Chordata but not X’ertebrata. They are simpler in org.mi/af ic^n than 
the vertebrates. One class cjI chordates, the sea-scpiirts, lose the notoc hord 
(the supporting bac k rod ) when they bee ome adtdts, as a residt of adopt 
ing a sedentary life fixed to such objects as rocks or |)iers. In the tadjx)le 
stage, this structure is present. 

Another class of (Chordata is occupied by a single animal, .Amphioxtis, 
or the lancelet. T his animal probably represents an aj)proximation to 
the ancestral form c^f the cfiordates. It is a c igar-sha|)ed marine c real tire, 
an inch or two in length, with no skull, jaws, nor limbs, but a back fin 
expanded at the tail. A flexible gelatinous rcxl, the notex hord (back rcxl). 
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stretches along the back from snout to tail. This is the only skeleton 
the animal possesses. It is thus more primitive than a fish. The nervous 
system is represented by a hollow tube running along the back above 
the notochord. It has no brain swelling at the Irorit end of this tube, 
as in fishes and all higher vertebrates, and it possesses only two pairs of 
sensory neives instead of the 10 pairs found in vertebrates. It has a patch 
of jiigmented tells constituting an eye-spot and a doubtful smelling 
organ, b(^th applied to the undifferentiated Iront end of the nerve cord, 
riie alimentary canal is not coiled and has but cme digestive gland; the 
throat is pierc ed with gill slits that are not much like those of fishes. There 
is no heart and no colored blood corpuscles, but the circulatory system 
is c losed. 

All \ertebrates are c'ssentially segmented animals. The spine con- 
sists of repeated lioinologous parts the vertebrae. From the level of 
eac h of these vertebr.ie pairs of spinal nerves are thrown off from the 
nerve tube. The body musc les are segmented similaily, and each trans- 
\erse segment of the bods develops liom one of the series of embryonic 
blocks wliicli, ti a certain stage of development, extend from head to 
tail. Now this segmentation of the body is similar to that found in 
ringed wc:)rms (annelids), ol which eaithvsorms are an example. The 
onlv diflerence between the vertebrate and the annelid segmentation is 
that in the Icjmiei only the hac k is involve 1 atul not the walls of the body 
cavity, whereas in the laliei the whole body cavity is divided into re- 
peatc‘d transverse c om|)arimenis. Ol course, in the annelid, or ringed 
woiin, eac h compaitment or segment mav carry a com|:)lete set of organs, 
including limbs, neives, excreiorv organs, et cetera, so that, apart from 
head and tail, the animal consists merely of a repetition of identical 
pai is. 

In Am])hioxus, the segmentation is more clearly marked than in 
vei lebraies, and excretory organs are akso fecund in each segment as in 
annelids. .\m|)hio\us theielore .seems to represent a primitive form 
closely related to the highei vertebrates but strongly recalling the an- 
nelids. Fhese facts have led some authorities to j)cj^tulate an annelid 
dcxsceiit loi vertebrates, but iheve is a serious difliculty in the way of 
this view. In annelids, the brain ending ol the nerve cord is on the 
back side (dorsal side) ol the digestive tube, but the nerve cord itself 
is on the belly side (ventral). In vertehrates, cm the other hand, both 
brain and neive coid are on the dorsal (back) side of the digestive tube. 
The only way to get around this difliculty is to suppose that the back of 
the vertebrate represents the belly ol the annelid; that the mouth of 
the annelid has shilled from the belly side over the snout end to the back 
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side, and that the brain of the vertebrate is not the brain of the annelid 
but has developed from that porti<)n of the ner\e cord which in annelids 
is on the belly side, tlie terminal ner\e swelling; just below the gullet. 

Geoffrey Smith amusingly says of this hypothesis: ' It may seem a 
rex’olutionary, almost impious, idea that wliat we have been acc ustomed 
to look upon as ilie back and the fiont of ourselves and all other 
V^ertebrates, have all along been diametrically the o|)pc)site: that, when, 
for instance, we imagined that we were exhibiting a bold Iront to our 
enemies or turning our back in leprobation, we weie really acting in a 
manner unworth) of our ancc\stry. A kind ol moial \.ilue has come to 
be associated with tin ideas of back and Iront. and we .dlow this moial 
value to influence our morphological conceptions. But if we put our- 
selves in the position of a worm which lor some leason is lorccd to 
adopt a nK:)re erect attitude, or at am rate to forsake its c leeping habit, 
we should be hard put to it to know which suilace to picsent to a hostile 
and not incurious world." 

Many authoritic\s are unable m accept this h\|)c)tlK‘Ms ol an annelid 
descent of the chordates and \ertebrates because ol the assumptioi] ol 
the reversal ol fiont that it entails, because sc'gment.iiion occurs in- 
dependentl) in man) groups ol anim.ds and in dilleieni oigans and lor 
other reasons. 

As a matter of fact. e\et) phylum except the molluscs has beeti sug- 
gested as the ancestor ol tlie \ertebraies. .\n obscure animal called the 
acorn woim (Ijalanoglossus), wliicli burrous in the seashore, has gill 
slits, a dorsal ner\e coid in the collar region, and a structuie in the 
proboscis that mav be a i udimentar) iiotoc hold, lb is .inimal is dec idediv 
below the lancelet in organi/ation and is highly spc*ciali/ed and oil the 
main lineof \ertebiateclescent. but it is< eiiaini) lelated to thee hordates. 

The ec hinoderms (starlislies, scm uichins, et ceteia) aic* wholly unlike 
vertebrates in their adult form. I he) kick intcin.d skeleton, noioehoid. 
ner\e cord, and gill slits and aie ladially lather th.m bilaleialK smii- 
metrical. nowe\er, their laisae^aie bilaterall) s) mnu li ic al. and eertain 
of the bod) ca\ities dcweloj) as in the embr\os ol piimiii\e \ertebrates. 
Some ol their larvae c loselv resemble the .icorn worm. Hence, some 
zoologists support the theoiy that llie c hordates s|)iung hom simple- and 
generalized ancestors of the echiiiodeims that letained bilateral asvin- 
metry and acxpiired gill slits, nc)tochord, dorsal nei\e chord, and the 
other appurtenances ol the c hordatc*s. 

Other zoologists have considerccl that the choidates aiose fic^m the 
arthropods, whic h iiic bide, among cjther forms, c rabs, and have selected 
^ Smith, Prtmitnie 4ntrnaf%, p. 85, 
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the Lirnulns, or king-crab, as the closest living representative of what 
the ancestors ol vertebrates may have been. Gaskcll thinks that the 
brain and sj)inal cord ot vertebrates have been formed around the 
original dig(\stive trac ts o( the arthropods and that a new digestive tract 
has developed in vertebrates. 

In both the ringed worms (annelids) and the arthropcxls (insects, 
spiders, (iiisiacea, et cetera), there are two ventral (belly side) bands of 
nervous tissue, which tend to unite down the middle veii.tral line, and 
a collar going aioiind the gullet. In the chordates, there is a back side 
(dorsal) band, which tends to migrate inwards and become tubular. In 
any ol the abov e tv pcs and in other phyla ol invertebrates, there is 
a tendenc y in inc)ie highly organi/ed individuals Icjr the specialized areas 
ol neivous matter to be lurthei massed and c onsc^liclated, and, especially 
in bilaieialls s>mmetii(al animals that move iorward, there is likely to 
lorm .m im|)ortain mass at the hcMci end. 

rims, in a general wav, it bcccnnes reasonalrle u' suppose that the 
dev c-lo|)ment of the spinal c oi cl is an ellcc t ol the migraticjn into the back 
region, and dI ^onc enti ation and fusion there ol various longitudinal 
nerve blinds, the biain mass being formed at the prew. 

.\ll this is ( om|)li( ated. obscure*, and dubious. Anyhew, there evolved 
from the mv (‘Mebmtc‘s a tiibe ol animals that, by hook or bv crook, had 
accpiiied bac kbones. W hen we call a j^icrscm “spineless,*' we olter him a 
deadlv /oologic al insult. 

Scram hi Ijunl-diCcllinii Ouadrujn^d Stage 

It is generallv agreed that land veriebi.ites must ha^^* developed from 
marine animals with all of the essential c har.u teristic > ol fishes. But be- 
tween the ani|)hibians, the lowest of the terrestrial vertebrates, and the 
fishes, tlu ie is a sei ions |)alaeontolc)gic al and anatomical gap. Com- 
paiativelv little is known about the evolution ol the limbs except that 
the paiiccl |)e(t()ial and pelvic fins of fishes arc almost certainly the 
loi e-runners ol the fore and hind limbs ol leirestrial vertebrates. How- 
ever, the* paiied Ims of lislu\s do not resemble in any detail the limbs of 
land animals. When the anijihibians (frogs, new ts, ei cetera) first appear, 
the) aie alreadv |)iovided with |)erfectly formed limbs, ea^ h one having 
an ui)pcT segment consisting oi a sing, bone, the humerus or femur, 
attached to a pectoral or pelvic girdle: a lower segment ol paired bones, 
the radius and ulna in the arm and the tibia and fibula in the leg; a num- 
ber ol small bones constituting the wrist or ankle; and hands or feet 
eac h with five digits- the lingeis and toes. Such limbs are possessed ot a 
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high degree of mobility in tailed amphibians and in some reptiles, but 
do not support the weight of the body, although they arc used tor 
propulsion. 

According to Wood Jones, with the exchange of an acjuaiic for a 
terrestrial lile, the limbs took on a new function, since they were now 
used, not only to propel the body, but also to lilt it during the act of 
propulsion. This demanded the development of a new limb property — 
stability — added to the original mobility.- 

Certain of the less specialized reptiles and tailed ainj)hil)ians of lo- 



Fig. 1. A, skeleton of an amphibian. Giant salamandrT of Japan (Meg.ilobatrtuhiis 
maxinius). R, skeleton of a reptile. Common iguana (Iguana iguana) 

day exemplify perfettl) the stage in the de\elopment ol land living 
vertebrates in which the primitive limbs enable the animal to walk about 
under water and to drag itself about on land. Wood Jones savs, “ ‘On thy 
belly shaft thou go’ applies to the pioneers of the land-living vertebrates; 
for their limbs are not yet adapted to 5up|)orting their bodies anti carry- 
ing them sheer of the ground.” '' 

The first land animals j)osscssing these stable and propulsive limbs 
were probably early, inarnmaMike reptiles such as Most hops of the 
Permian epoch and the Therapsida of the South African I riassit , which 

a Jones, Arboreal Man, p. 10. 

» Ibid., p. 10. 
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seem to have been able to raise their bodies well oft the ground in run- 
ning. 

Breathing 

Much clearer than the evolution ol supporting and propelling limbs 
are the stages in the dcvclojniicnt ol respiratory organs, which, in ter- 
restrial adaptation, had to (ease drawing (jxygen Iroin the water and 
take it directly Iroin the air. Typical fish S(*( nre their supply of oxygen 
from the gas dissoUed in the water, a fresh stream (A which is con- 
tinually passing over tlie thin, blood-t harged walls of the gills. The 
blood, oxygenated in the gills, is carried back and distributed cjver the 
])C)dy. I he gills are a series of pouches in the throat ojrening tc^ the ex- 
terior. These pouches, which are sup]K)rted by cartilaginous bars or 
gill arches. ha\e folded walls irroduced iirto fine filaments in which the 
blood ciiculates. Modern bony fishes (leleosts) ha\e lour pairs of gills, 
but iir tlie primitive cartilaginous fishes such as shiuks, dogfishes, rays, 
et cetera, there may be as many as seven gill pouches. In these fishes, the 
skeletons of ’.' hich are not calcified into bone, the gill pouches open to 
the exterior hy clefts, except the fust gill pouch, which is modified to 
forirr a s])ecial tulre, the sjrirac le, that opens immediately behind the eye. 
'This spiracle contains curly rudimeirtary gills and serves under certain 
coirditions lor the intake ol water into the throat. In other fishes, the 
first gill ( left or spirac le does irot opeir externally, and in land vertebrates 
it has beerr converted into the cavity of the nriddlc ear. and the opening 
into the throat survivc's .is the Kusi.ichian tube. 

Ordinary fishes die from asjjhv xiation a short time alter their ex- 
posure to the air. but some fresh water fishes, which bve in the tropics, 
have chambers .idapted lor an -frreathing leading fremr their gill pouches, 
rirese fishes .11 e in the habit ol coming u|> periodically from the muddy 
and stagnant pools in which thev live to take gulps of fresli air. Many 
bony fishes have a thin-walled sac filled with air leading off from the 
gullet (oesophagus) and often coirnected with the throat by a duct, 
riris air bladder is usuallv Irehirid, or dorsal to, the oesophagus. In 
modern bony fishes, the lining ol the air bladder secretes a mixture of 
oxygen and rritrogen and gives the organism the power ol counteracting 
the effee ts of pressure at varying depths of water. It has no respiratory 
func tiorr. 

'I he air bladder is iransfirrmed into a lung in the Dipnoi or lungfishes. 
In these c ur ions animals, the air bladder lies bac k of the oesophagus, but 
its walls are vascular and honeycombed like a lung, and it is supplied 
with blood by a pair of arter ies that arise from the sixth branchial (gill- 
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arch) arteries a|id by a pair of veins that empty directly into the heart. 
The structure, position, and blood supply of the air bladder in these 
lungfishcs is essentially the same as that of the lungs in land-dwelling 
vertebrates, and there is no doubt that this air bladder is tlic homologous 
precursor ol the lungs and that it selves the same function in supplying 
oxygen to the blood. I here are three spec ics of lunglishes, one in 
Australia, one in West Alri(a, and one in South America. The last- 
named, Lei)idosiren, inliabits the reedy swamps of the (iran Chaco, 
where in the dry season the standing water may disappear almost com- 
pletely. I his fish comes uj) lor air as olten as the condition of the foul 
and diiiy water recpiires, sometimc's at intervals of only fcjur or five min- 
utes. In the dry season I ejiidosiren burrows into the mud and fashions 
for itsell a sort of cocoon with a lidded opening to the air. Here it re- 
mains. breathing entirely with its lungs, until the return of the rainy sea- 
son when the watca* floats it out. 

The lunglishes. or Dijmoi. are probabls not the i^^odern representa- 
tives of the ancestors ol land vertebi ates. A more ])rc)gressivc grc:)up ol 
fishes, the Crossopieiygians (lobe finnc‘d), became adajited for air- 
breathing through lungs, began to use their |)addlcs lor crawling, and 
evolved into land-dwelling (juadru))eds in the rp|)cr Devonian period. 
But the lunglishes of today and their Devonian ancc'stors. already some- 
what spec i.ili/ed, exemplilv most heautilullv a stage that, in another 
stock, was transitional between the accpiatic and the teriestrial verte- 
biate. 

In struc tine ol the )aws and skull, the lunglishes differ from all other 
fishes and resemble the amphibians (Irogs, newts, et cetera), which are 
the lowest class ol land v c*i ic*bi.iies. In oidinarv iishe'. the upper |aw is 
loosely suspended lioin the skull bv the hvom.mdibi’ ; n cartilage, the 
upper poll ion ol the Inst gill arch, which is lirmly attached to the skull 
near the internal cat. In the Dipnoi and in all land vcitebrates, the upper 
jaw is Insecl to the skull so that it cannot be moved without moving 
the whole skull. 

Hearing 

A hsh has no andiioiv use lor an ear, and only land vertebrates and 
certain teriestrial insects can heiir. In fishes, the canals in the skull cor- 
responding to the ear constitute a lialau' ing organ. In land vertebrates, 
the original bal.mc ing otgaii is retained in the inner ear, and there has 
also l)een developed a mec haiiism lor collecting and transmitting sound 
waves to a sensiti/ed pan ol this organ. This organ ol hearing consists of 
an external ear. which may lie absent or rudimentary, an eardrum upon 
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which the sound waves strike, and a middle ear cavity throuj^h which 
the sound waves are conveyed lo the inner car hy means ol a chain ot 
small bones, the auditory ossicles, one end ol whidi is attached to the 
eardrum and the other to the internal ear. I he middle ear is developed 
from the first or spiracular gill cleft, which no longer opens to the 
exterior, but is closed by the tympanic membrane oi e.irdnmi. From 
the middle ear to the throat runs the Kusiathian tube, which is the cjld 
opening into the throat of the s|)irac le or Inst gill c left. 

In the lower forms of land \ertebrates- the am|)hibians, leptiles, and 
birds — the hyoniandibular cartilage, wliich in fishes suspends the upper 
jaw from the skull, has been tianslornu'd into the little bone that 
transmits the sound waves into the innei c‘ar (the auditory ossicle). In 
mammals, two additional auditoiv ossic les (the inc us and malleus) have 
been derived from the t|uadrate and .nticulai l)()nes. uhic h. in the lower 
land vertebrates, intervene between the lower jaw and the skull base 

(Fig. 2). 

The earliest land vertebrates seem to have developed Irom air- 
breathing lislies provided with stout paddles, one p*ur behind the throat 
and another paii in about the middle ol the body. Some of these 
progressive air-breathers struggled out of the* swampy pools in which 
they lived and took up their abodes on di\ land. The* eggs and the 
young of these pioneers continued to ])ass through a watei living, lish- 
like stage of development, breathing tlnough gills like the* tadpoles of 
frogs. These (nst land-dwelleis weie amphibians, and then com- 
paratively unmodified descendants aic the hogs, toads, newts, and sala- 
manders of todav. The liist traces ol supposed amphibians appe.n in the 
Upper Devonian strata far back in the Palaeo/oic I ia. ( Table 1!). Fossil 
remains of these earliest amphibians aie common in the ( iarbonileious 
period. 1 hey aic called Stegoc ephalia frool-headsi and their skulls 
retain most cjf the fjones found in the c lania ol c ei t.nn fishes liom whic h 
they probably descended. They had shoit cMiemities. each with five 
digits, and were tailed, li/ard- c^r snake-like .mimals. In some ol them 
the ncjtoc heard (back icacl; persisted through file* and was not entiiely 
replaced by the sj^iine, as in higher animals. .Some* weie huge and others 
small; some were faiily clc^se to the modern flogs, and others suggest 
reptiles. One t\pc had a shell or carapace recalling that of the aimadillo. 

In these earliest amphibians, as in those of the piesent day. the young 
were hatched out in the water and bieathed tlnough gills in the tad- 
pole stage, while in adult years they bc'came metamoi jihosed into true, 
air-breathing land-dwellers. Scjtne ol the modern am|)hibians, although 
possessing lungs, breathe through gills throughout the whole period of 
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their lives; some forms are devoid both of gills and lungs and breathe 
through the skin and the miu nous membranes of the mouth. In a few 
ampliibians, the whole develo{)ment takes place within the egg or within 
the body of the motlier, and there is no metamorphosis. In the tailed 




Fig. 2. F.nr tA ihr cMia hoin rkincins inioi\ tniiig between the lower jaw (elentary) 
.uul the U'lnpoi.il region ol the brain case, iiansloiination into ilie auditor) ossicles 
ot inannnals. A. piiniitiNe leptiban t\|)e \Mth extra boin elements unreduced. B, fos- 
sil evnodonl (ondiiion. a lejiiilian ]aw ol sul) niainmalian in|a . reduction of extra 
elements. stap«s in loiitait unli (piadrate. C. mammalian embryo (marsupial) seen 
from the inner side. Fxira elements ntm lumtiop as ear bones. ( \ftcr Gregory, 
Oti^in and Fvolution of the Human Drniilion, Fig. J.^i, by permission of the 
JoxDual of Dental Resrauh.) 

amphibians, tince* external gills on each side persist until the close of 
metamorphosis, while in .some others they exist only in earlier stages and 
are afterwards leplat ed by internal gills. 

In the rpper ( '.arbonilerons, some |)rogre.ssive amphibians succeeded 
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in suppressing entirely the larval stage ot the development ol young 
and, without passing through a gill-breathing aquatic phase, accom- 
plished their entire embryonic and postnatal lite cycle on land. Thus the 
reptiles developed from the amphibians. These earliest reptiles showed 
features intermediate between amphibians and the most |)rimiiive 
(monotreme) mammals. I hey were land qiiadrii|)eds with limbs adapted 
for habitual support and with pentadact\le (li\e-digit) leet indistin- 
guishable fiom those of the lowest mammals. Most ot them were small 
and subsisted upon a diet of insects or flesh. Some of them |)os.sessed 
teeth that were not simple peg teeth — all alike fore-and-all as in typical 
reptiles — but were differentiated into cutting teeth (incisors), |)ier(ing 
teeth (canines), and grinding teeth (molars), as in mammals. From 
these mammal-like reptiles of the Permian and Friassic peiiods sprang 
the first true mammals. It is not possible to determine Irom the lew 
fragmentary remains of earliest fossil manmi.ds whether these fust repre- 
sentatives of tlie c lass were monotremes (egg lavers) or marsupials 
(pouched mammals). It is cpiite certain, howexer, that lhe\ were small 
and insectixorous (insect-eating). 

A considerable bod\ of fossil evidence points to an arboreal or tree- 
dwelling ancestr) for all mammals with the e\ception of the egg-laying 
duckbill and the spiny echidna, the lowly monotremes of Australia. 
The ancestral mammals were all of small si/e, and. in addition to hav ing 
five digits on hands and feet, pc^sses.sc'd the power of opposing the lust 
digit to the others. This op[)osability has l)een retained and lefined in 
the existing primates. Fvendn modern tenestiial mammals, the struc- 
tures of the wrist and ankle point to an ai boreal ancestry. 

Dr. W'. D. Matthew has argued that in early (aeiaceous times the 
flora of the land surfaces was relatively undeveloped as compaied with 
its present state, and that most animals were c c)nse(|uently aeiial. am- 
phibious. acjuatic, or arboreal. Toward the close of the (aeiaceous pe- 
riod, when thee halk was being deposited, a great upland floia developc*d. 
which tremendousl) increased the territory available lor mammalian 
life. It was at this period that many small insec tivoious ancestral mam- 
mals fcjrscK^k the trees and took to the ground, developing, on the one 
hand, into carnivorous and other groups in whic h the digits are provided 
with claws and, cjn the other, into the hoofed and herbivorous gtoup of 
ungulates. The insectivc:)re ancestors of the primates were among tho.se 
that remained in the trees. 

Our arfioreal preprimate anc cstors must have been very c losely simi- 
lar to the existing tree shrews of the Order Insectivora. Insec tivores are 
small placental mammals with teeth adapted lor an insec t diet. Their 
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general organization is very low, and in many respects they recall the 
marsupials. They are found in the temperate and tropical parts of both 
hemispheres with the exception of Austialia and South America. While 
most of them live on the ground, some are aquatic, and only a few are 
tree-dwellers. I ree shrews are somewhat squirrcl-like in appearance. 
T hey are covered with fur, and their long tails are adorned with a fringe 
of hairs. They aj)ply the soles of the feet to the branches in walking, and 
there are usually fixe digits on hands and Icct, terminating in claws. In 
the modern tree shrews, thuml)s and gieat toes are not opposable to the 
other digits. The snout is long and pointed, and the eyes are directed 
sidewavs. I he brain is very small, and its hemispheres are smooth and 
not intritately wrinkled or convoluted as in higher forms. Two sets of 
teeth eiu|)t siu cessively — a milk set and a permanent set. Several young 
are produced at a biith and fostered lor a time in a nest. 

Cliinl>wg the lamily I ree: Arboreal Prefjrirnate Stage 

Some verv important developments marked the adoptic^n of a tree 
habitat on the part of the primitive insec tivore ancestors ol the subse- 
quent piimates. Wood jones has expotindc^d these changes most bril- 
liantly and conviiK inglv in his book Arboreal Man, and I shall embody 
his deduttions in the actotnu of this earlv |)hase of mammalian evolu- 
tion. The ability of the |)rimitive terrestrial mammal to adopt an arbo 
real life w.is prol)al)ly dependent, to a great extent, upon its success in 
( lambeiing over obstades that lay in its path on the gTound. This skill 
in (lambeiing and even in tree-climbing is beautifully exemplified in 
vertebrates as low down in the scale as the tailed aniphibians; indeed. 
Wood jones thinks that the tree hogs arc peiha])s the most skilled tree- 
(limbeis in all the vertebiate series. .\ less talented amphibian or un- 
si)eci.di/ed ie|)tile, such as the water newt, ascends an obstacle by ap- 
plying its feet to the surface without attempting to grip it with its nails 
or (laws. As it progi esses upward, it repeatedly reaches ahead with one 
ol its fore limbs for a new' hold, and the weight of the body is temporarily 
thrown upon the hind limbs. The part of the fene limb that corresponds 
to our forearm has the power of lotation, winch allows the palm of the 
“hand” to be applied to any surface that may offer a new hold, at almost 
any angle. The sup|)c)rting ol the weig' • upon the hind limbs and the 
reac hing lor holds with the fore limbs brings about the first specializa- 
tions in function of these limbs. The fore limbs are on the way to be- 
coming arms, and the hind limbs are doomed to remain supporting 
members — legs. 
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The third segment of the limbs in primitive mammals retains the 
five mobile digits found in modern, unspeciali/cd reptiles and in ex- 
tinct. generali/ed reptiles and amphibians. In the lore limbs, these five 
mobile digits are attached by a flexible wrist (o a rotating loreann. The 
possibilities of grasping by means of such a lore limb aie almost un- 
limited. The lingers may be flexed toward the palm or extended: the 
thumb may be op{)osed to the other digits: the whole hand may be bent 
upward or downward at the wrist and turned inward or outwards by 
means of the lotation of the outside bone ol the loiearm (the radius) 
over the inner bone (the ulna), (lombinations of these \aried mo\ements 
of the fore limb in its several parts lender it a peifeit piehensile 
organ. 

Wood Jones has pointed out tliat the retention of this primitive and 
mobile lore limb is a prei e(|uisite lor a pel lee t adaj)tation to lile in 
the trees. Any considerable utilization ol the loie limb as a supporting 
organ in walking upon the gtound ine\iiabl\ results in a siillening 
and stabilization of its mobile elements Loss ol Ireedom ol mo\ement 
and reduction ol digits accompanies this lour-looted, giound-ualking 
specialization. Animals that ha\e beiome adapted in this (juadi ii|)e(lal 
direction mav attain great skill in tiee-t limbing as a secondaiy modifua- 
tion by dexeloping specialized claws with which to dig into the bark 
of trees. But onl\ the animal that letains the primiii\c* \eiic‘biate ar- 
rangement ol h\e flexible digits can close its lingers o\er blanches .md 
attain a perfeetb adjustable grasp. I he development ol this |)rehensile 
limb in tree-climbing make^i possible the eventual utilization ol the 
hand and arm foi the skilled movements that have bioiight about man's 
uni(|ue position as the master mechanic ol tlie anitnal world. At a 
much earlier stage than that of tool-using, the power ol giasp (le\cd()|)ecl 
by primitive mammals in tree c limbing was emploved lor seizing liuit, 
leaves, insects, or what not, and convening them to the animars mouth. 
When the insectivorous pre[)rimate bc-came a hand leedei and a ma- 
nipulator of objects, it opened np lor its decendants a new route ol 
evolutionary [>rogress which eventually led to man. However, this route 
was not mandatory: many hand-feeders did not lake it. 

The liead end points the way in progiession of vertebrates and (|uadru- 
peds; the fc^re limbs go first and the hind limbs follcjw alter. I he lore 
limbs arc nearer to the c crural part ol the nervous svstem — the br.iin — 
and to the organs ol sight and smell: The hind limbs are nearei to the 
center of mass of the body and are in the neighborhood ol the excretory 
orifices of the body rather than those which are ingestive and respiia- 
tory. The fore limbs are situated for jnirpcxses of investigation and 
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defense conveniently near to the front door; the hind limbs support the 
rearward oj)enings. 

In the early tiee-climbinj^ mammal the fore limb was an exact counter- 
part of the hind limb. The difieientiation of the lore and hind limbs 
was brouj^lit about by tlieir separate functions in climbing, as affecting 
the head end and tail end ])osiii()ns of the respective pairs. The fore 
limbs in an arboreal tlinil)er tend to take on a sus[)ending as well as a 
grasping lundion. i lie susjiensory fuiution docs not appertain to the 
hind limbs, unless the animal forms a habit of hanging head downward. 
On the other h.uul, as Wood [ones shows, the weight of the body is sup- 
ported by the hind limbs during the intervals of reaching out for new 
holds by the loi e limbs. liut this sup|joriing func tion of the hind limbs is 
not idenii(al with that of the limbs of ground-dwelling animals. For, in 
the 11 ee-( limbei , the legs, though extended, are not straightened out and 
stiffened into stalile props; they are kept in a partially bent or flexed posi- 
tion. The soles of the feet are turned inward against the rounded sur- 
face of the l)i<ni< h. and the gieat toes are directed inwards and in opposi- 
tion to the lessei iocs, which are curved to accommodate themselves to 
the outer com exits. Fhus. a grasping function of the feet tends also to be 
de\elo|)ecl. which, in some cases, ma\ att.iin a perfection ecjual to that 
of the hands. In some of tlie lemurs, the New World monkeys, and in 
the orang-utau. this gras|)ing function of the foot has been combined 
with a habit of hanging by the feet, which renders these primates truly 
c|uaclrumanc)us oi ’foui handed." 

Ibit. in most of the lowei primates and in the Old World mc^inkeys, the 
hind limbs have sacrificed some of theii mobility to stability in sup- 
porting the boclv during the climb, and, in many arb(>uxil animals, they 
have bec’ii strengthened and specialized foi springing and leaping. Tak- 
ing ofl fiom the hind legs in leaps from bough to bough tends to 
St lengthen and to stabilize these members bur also to restrict their lateral 
flexibilitv. 

Fhe development of a suspensory function in the hind feet tends to 
prevent the clear difieientiation in function of the tore limbs. In this 
connection W’oocl [ones obseives that lemurs and .Vmerican monkeys 
climb u|) a tree head foremost and climb clown again head-fiist. wdiereas 
the higher primates, in whom the stab’bzing and suppoiiing function 
of the hind limbs has developed, like man, climb up a tree head-first and 
walk down or back down, stem foremost. 

I'hc thigh bone, or femur, in the hind limb corresponds to the hu- 
merus, the bone of the upjier arm (Fig. 3). The paired bones in the 
leg arc homologous with tho.se in the forearm — the tibia, or shin bone, 
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with the radius, or outer bone of the forearm; the fibula, or outer bone of 
the leg. with the ulna, or inner bone of the second segment of the fore 
limb. In the tore limb, the radius rotates over the ulna, thus allowing the 
palm to be turned forward or backward. A similar power of rotating the 
tibia over the fibula existed in the primitive land vertebrates, but this 
mobility of the lower segments of the hind limb was sacrifii cd. to a great 
extent, even before the arboreal stage, in order that the hind end of the 



Fig. 3 Skeleton of lemur, showing homologies of fore and hind liinhs 

body might he su[)portefl dear of the ground. In the tree shrews and in 
the primates, because of the giasping function ol the feet in climbing, 
the two segments of the lower limb have been retained in a sepaiatc 
and well-developed state, and some slight [)ower of rotation has also 
survived. In some ol the arboual marsupials, the powei of rotation of 
the tibia over the fibula rivals that of the bones of the forearm. How- 
ever. in terrestrial (|iiaflrupeds, the power of movement between the 
paired bones ol the second segments of both fore and hind limbs is early 
lost, and the ulna in the fore limb and the fil)iila in the hind limi) tend to 
become fused with the surviving bone or to disappear entirely. Thus, 
power of movement is sacrificed to firmness ol support, and the pos- 
sibilities of a grasping organ are lost. 
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Smelling and Handling 

Even more important than the modifications of the limbs that resulted 
from the adoption of an arboreal habitat were the changes that took 
place in the organization of the brain. In its early embryonic condition 
the latter consists of three hollow expansions of the neural tube, called 
the forebrain, the midbrain, and the hindbrain. The cerebrum con- 
stitutes the larger part of the lorebrain in adult lite; the cerebellum, pons 
Varolii, and medulla oblongata arc the principal parts of the hind- 
brain. rhe midbrain forms only a small part ol the whole. 

The cortex (“bark”) ol the brain is the layer of gray matter investing 
the cerebral hemispheres, which is also called the pallium (“cloak”). 
The development of higher types of brains is largely a matter of the 
increase in si/e of this cerebral coitex. In general terms, the primitive 
mammalian lirain must have consisted of a collection of ganglionic 
masses, each one allcjtted to a particular sense or a particular function. 
Impressions from various sense organs cc:)me to the different parts of 
such a brain, -'hich are in free communication with each other, each 
impK'ssion passing through a definite channel to a specific area of the 
brain. In addition to these ganglionic masses, there is, on each side of 
the brain, a small cerebral hcmis|)here, within the cortical covering of 
whicli lie all the possibilities of evolution The function of the cortex 
is to receive, sort out. and store away impiessions that come to it from 
the sense organs, not only in order to modify present behavior, but also 
to serve as a recording apparatus for reviving in memory the impressic^ns 
received in association with other simultaneous impressions and their 
responses. It is. in short, an organ of associative memory, into which 
pathwavs from all the sense organs lead and are blended in such a way 
as to evoke cc^nsc iousness and memory and to provide a basis for judg- 
ment and subsec|uent behaxior. This unitary organ of the physical 
proc esses, which cori esponds to the |)s\c hie state of consciousness, has 
been called by Sir Cirafton Elliot Smith the neopallium. ^ “Neopallium” 
signifies the newer part of the cerebral cc^vering that develops with the 
growth of higher sensory and associative brain functions. 

The various sense impressions receive representation in the cerebral 
c ortex, one by one and in a definite older. 1 he sense of smell, or the ol- 
factory sense, was first to receive cortic.d representatiem. Sharks have 
large olfactory bulbs separated by long stalks from the cerebral hemi- 
spheres. The roof of the latter, or pallium, has no cortical structure but 

* Smith. Evolution of Man. p. 32; also Smithsonian Rc|X>rt for 1912, pp. 553-572; "The 
Natural Subdivision," p. 131. 
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is composed of nervous tissue. In bony fishes, tlie smelling apparatus is 
suppressed, I)iit the visual apparatus is greatly developed. The pallium 
is non-nervoiis. In amphibians, the brain is of a low type, but there ap- 
pears, probably lor the first time, a small mass of cells in the median wall 
of the pallium that is the rudiment of a cortex. This earliest cerebral 
cortex is formed in connection with neurone chains coming into the 
central nervous system from a |)atch of ollactoiy cells on the surface 
of the head. The region of the cerebrum thus de\ eloped and consisting 
of the olfactory lobe and the hippocampal loimation is called by Elliot 
Smith the archepallium because it is the most ancient portion of the 
pallium or (erebral cloak. As has been noted, the olfactory lol)c of the 
archepallium is well formed in sharks. The reptilian cerebrum pos- 
sesses, in addition, the marginal hippo(ami)al foimation of the c erebrum, 
but both parts are olfactc^iy in function. ()nl\ in the mammals has the 
new part of the brain, the neopallium, any extensive development, fhe 
primitive mammal was provided with an ollactoiy cortex of the cere- 
brum but probablv little more. Smell impiessions are the most iinpoi taut 
for such a lowly mammal, and the guidance of the ollac toi v sense is most 
useful to a small “lancl-gnibbing” aninnil, whether in d search foi food 
or in lecognition of friends or enemies. Sir (iralton Elliot Smith 
says: 

‘Thus the small creature’s mental life was lived essentially in an 
atmosphere of odors, and every object in the outside woild was judged 
primarily and predominantly by its smell. The scii'ics ol touch, hearing, 
and vision were meiely auxiliary to the compc’lling inlluence of smell. 

“Once such a creature left the solid cMith and took to an aiboieal life 
all this was changed, for awa) from tke ground the guidance of the 
olfactory sense lost much of its irscdulness. Life amidst the branches 
of the trees limits the usefidness of the olfac tory organs, but it is favor- 
able to the high (levelo[jment of vision touch, and healing. Moreover, 
it demands an agility and c|uickness of movement that necessitates an 
efficient motor cc^itex to contiol and coordinate sucli actions as an ar- 
boreal mode of life demands fand secuitv, by the survival only of tho.se 
so fitted) and also a well-developed muscular sensibility to enable such 
acts to be carried out with precision and c|uicknc‘ss. In the struggle for 
existence, tlierefcjre. all arboreal mammals, such as the tree shrews, suffer 
a marked diminution c^f their olfactory a|)paratus and develop a con- 
siderable neopallium in whicli relatively large areas are given up to 
visual, tactile, acoustic, kinacsthetic, and motor functions, as well as to 
the purpose of providing a mechanism for mutually blending in con- 
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sciousness the effects of the impressions pouring in through the avenues 
of these senses.” ® 

Wood Jones points out that in the primitive terrestrial insectivores 
there is found a bewildering complexity of scent glands, but, in the 
stocks that are arboreal, these glands diminish in number because of 
their uselessness. I bus the result of the prepriinates’ adoption of an 
arboreal lile was a ( essation ol the habit ol “nosing” and sniffing through 
life and a higher develojjinent of the visual, auditory, and tactile areas 
ol the (crebrum. 

Another effect ol the waning importance ol the olfactory sense in the 
newly ai boreal mammal was a loss of the liinctions of the projecting 
snout that is typical of lower mammals. It is obv ions that a primitive land- 
dwelling (juadruped needs a snout or mu//le: first, because, il it is guided 
hugely by the sense of smell, its nose should j)oint the way. The nose 
should (ome first, and the eyes shotdd follow alter at a respectful dis- 
tance. Secondly, if all of the primiti\e creature’s lour extremities are 
engaged in locomotion, its nose must be used also tor touching things and 
con\e)ing impressions to the biain. The animal finds out about 

things firstly by “nosing” them — bumping into them with its nose — 
secondly by smelling them. W’ood jones says that the anterioi tip of the 
body is used for “feeling out” objects in lowei forms of animal life 
long before *i teal nose develops. He therefore considers the tactile func- 
tion ol the snout as priin.uy and the olfactory function as secondary. It 
is well known that special tactile organs are lodged in the snout region 
— among them the “feelers,” “whiskers,” which are specialized tactile 
hails. Another leason lor the projecting muzzle lies in the necessity ol 
the aniniars gias|)ing its food with its jaws — the gri/ing or browsing 
habit. II a creature is to seize its food with its teeth it is obvious that the 
jaws should project well forward from the visual jilane. Otherwise the 
animal will get its eves in its food and will be a blind leeder. It must 
see v\h.it it is eating, and it must not only keep its eyes on its loc^d (rather 
than in its food), but also keep a lookout for enemies without inter- 
rupting the feeding iirocess. 

I Ik flee use ol the hands foi touching objects and conveying them to 
the nose, where they may be smelled, and to the mouth, where they may 
be tasted, relieves the snout of its tactile, grazing func tions. The utiliza- 
tion of the hands lor the examination . ! objects also extends the em- 
[iloyinent of the visual sen.se, since the objects in question may be held 
ui) before the eyes and brought more easily into the field of sight. Once 

Smilti, oft. nt., 1912. pp. riCn-Mi'i. Also ipiotctl l)y Wood Jones. Arboreal Man, pp. 153-154. 
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the primitive mammal became arboreal and began to sit up in the trees 
or to squat upon its hind legs, the forelinibs were to some extent freed 
for these tactile and food-conveying hmetions. But the preliminary step 
to this "emancipation of the fore limbs," as Wood Jones calls it, was 
the utilization of the fore limb in reac hing ahead lor holds in c limbing, 
the develc^ping of the power of opposition of the thumb to the other 
fingers, and the resting of the body weight upon the hind limbs while 
the fore limbs and proto-hands were exploring ahead and above. 

Such specialization of the hands as tactile organs and food-conveyers 
has been partially realized in the proto-pi imate insec tivores and in other 
arboreal stcxks. including such rodents as the scpiirrels. In the latter 
animals and in others, the paws are used to convey food to the mouth 
and to bring objec ts into the line of vision for examination, but. bec ause 
of the absence of op|x)sablc thumbs and the presenc e of c laws, the fore 
limbs have not attained |)erfection as grasping organs; nor can they be 
used to the same extent for tactile information. 

Another result of the adoption of an arboreal life by the preprimate 
was the reduction in the numbet of c^flspiing produced at a birth. Lower 
vertebrates, such as amphibians and reptiles, |)iocluce numerous litters. 
The females lay many eggs and deposit them in sand or in water, lea\ ing 
them to be hatched out by the heat of the sun oi by some other mcMUs. 
The young receive little or no parental care and are born well clc\elo|)c*d 
so that thev are able to fend for themselves. Siuvival is that ol the fittest. 
Primitive ground mammals, in spite of the fact that the voting are born 
in a more helpless condition and must be mused at the breast and other- 
wise rec|uire parental care, also produce Luge litters. The giound- 
dwelling insectivores have laige famdies. (lentetes. the Madagascar 
hedgehog, according to Wood jonc*s. [)roduces twenty olls])iing at 
a biith. 

But life in the trees is incompatible with rmdtiple biiihs. If the 
activity of an arboreal life during pregnancy is not conducive* to the 
reduction of the number ol olIs|)ring at any late the difricidty of 
caring for a large numf)cr of young simultaneously in .i tree might 
effect such a limitation of numl)cts. Ihe arboreal insectivores (tree 
shrews) beget tfiree or four young at a birth, as contrasted with the 
much larger litters ol tlie ground-dwelling tnembers of the same oidcn. 
The Lowest primates, sue ft as lemurs, often produce two young at a 
birth; the lowliest of tlie New World monkeys, the marmosets, usually 
have three young at once; but in the rest c^f the monkeys, and in the 
higher forms, one young at a time is a rule. I he number of pairs of 
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breasts on the mother’s body is reduced in accordance with the diminish- 
ing number ot offspring produced at a single pregnancy. Only illiterates 
have litters. 

I he principal changes in the insectivorous preprimate that resulted 
from taking to a lilc in the trees have been described. Such an in- 
sectivoious preprimate would be small, lurry, with a long tail and a 
projet ting, pointed snout; the temales would have two or three pairs of 
breasts; the limbs would be pentadactyle cjr (ive-digited, with the re- 
tention ol some power of opposition ot the first digit to the others and no 
specialized claws; the setond segment of each limb, but particularly of 
the lore limbs, would be capable ol rotating; the teeth would already 
have been diltereiuiated into incisors, canines, and mcjtars; the brain 
would be small, with little or no development of the ncopallium, the 
hugest aiea ol the cerebral cortex being devoted to the sense of smell. 
Iloweser. as (omp.ucd with the ground-dwelling insectivore, much 
larger arc-as ol the growing neopallium would be allotted to the repre- 
sentation ol the \isual sense, hearing, and leeling because of the grow- 
ing clem.U’ds made upon these senses by arboreal life, 

rite iransilion between the tree-dwelling, unspecialized insectivore 
and primitise leimnoids is so slight that often there is doubt whether 
Kocene lossils aie inset ti'.orc's or primates. The recent tree shrews have 
feet and limbs less spec iali/ed for arborc^al life than had probably the 
pre 1 frti.ii y amt stoisof the primates, but a number ol fossil Palaeoccne 
forms seem to be intei mediate between insec tivores and lemuroids. 

riie eat liest htssil jtrimales dearly identified as such are the lemuroid 
families ol Xotharctidae liom the base ol the Lower F.ocene in America 
and the related I'uropean Ada[)idae. also Irom the Eocene deposits. The 
earliest Amerit.m Noth.irc tidae were tins beasts, smaller than the exist- 
ing tree shrews. Lheir brains were smallei than those of present lemurs, 
but oiheruisc they had much the same structure. Get tain features of the 
teeth of the Fiirope.in Eocene lemuroids make them more probable 
ancc-stors ol the existing lemurs than the contemporaneous .American 
lemuroid group, by the middle ol the Eocene period in .America, some 
of the lemuroids had become as large as the modern howler monkeys, 
which are the biggest of the New World primates." 

The modern lemurs have de.scended from these Teiliary primates 
with some lew modifications, usually fuuher developments of tendencies 
already fore-shadowed in the Eocene ancestors. 

• Wiih ihc pcissililf cscepiion ol the iiicomplcicl> autlicniicatect gianc spider monkey. 
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Sitting Uf) and Looking Around: Tarsioid Stage 

The tarsioids are first foiiiul in the deposits of the Lower Eocene 
period in Europe and North America. They represent a sia^e of primate 
development almost, if not quite, as primiti\e as that of the lemuroids, 
but they constitute that more pro«ressi\c primate **roup from which 
higher lorms and perhaps (ultimately) man were derived, both the 
modern Tarsius and the fossil tarsioids are diminutive in si/e, not much 
larger, in fact, than a mouse. Their most noticeable e\ternal chaiac ieis 
arc their shortened snouts and theii immense eves, which are not so 
lateral in position as in lemurs and lower mammals but are brought 
mewe to the front ot the head as in the highei primates and man. 

In the modern tarsier. as in the fossil taisioids, this snout lediiction 
and the nunc Irc^ntal position ol the e\es seem to be avsex i.itecl with 
the emancipation of the tore limbs, with hancl-lcecling, and with the 
diminishing im|u)itance ol the ollat tors sense. 

.V freedom ot the tore limbs sutlicient to stimulate the loiin.ition ol 
a habit ot hand-leecling seems not to have been attained in ordinary 
lemuroids bee ause ol their retention ol a c|uaclrup(‘dal. pionogiade |x)si- 
tion and mode ol progiession in the trees. Ehe taisiers went bevoncl 
the lemurs in ada|)tion lor aiboicMl life bv adoi)ting a siiting-up [xrsiure 
and a hopping mode ol progression. .\s h.is been mentioned in a jne- 
ceding sec tion ip. Ihi, the modern taisiers hop horn bough^o bough like 
miniature kangarcx)s. 1 heit hind limbs .ne mcxliliecl loi this method ol 
loccjinotion in tliat the taisus (lcx)t-arch) is tremendouslv elongated, .nid 
the toes are provided with sucker-disk jxids to en.ible the animal to 
sec lire a hrni gi ip upon the boughs. It is not. however, the leaping habits 
of the animal that are probably resj>onsible loi tlie adoption ol hand- 
feeding, but rather the habit ol sitting elect in the branches instead ol 
remaining upon all touis. Nevet theless, it is reasonable to suppose that 
freeing the lore limbs entirelv liom the Icxomotor liinction is likely to 
result in an ini[)rovemeni of their prehensile utility, piovicling that the 
hands have not l)een previously specialized for locomotion .is they have 
been, fc^r evample, in c ertain scjuatling and hopping locleiits, maisu|)ials, 
and enher animals. 

One is here fac ed with a constantly lec urring diflic ulty ol interpreting 
evolutionary changes — that i.s the distinguishing bc*tween cause and 
effect. Eor example, in the [)reseni instance, we do not know whether 
tar.siers use the hands (or feeding because the latter h.ive been emanci- 
pated from locomcucjr time lions or whether, on the* other hand, the 
sitting-erect pcjsition and the hopping gait have resulted Irom the forma- 
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tion ot a habit of hand-feeding promoted or necessitated by a reduction 
in snout length that may have been a spontaneous non-adaptive variation 
in the stock. Some autliors tend to regard evolution as essentially a process 
of cumulative functional adaptations, but there are grave biological 
(lifRculties in the way of the general acceptance of such a view. Others 
adhere to a theory of multiple spontaneous variations in the evolving 
stoc ks, hereditarily transmitted and mirac ulously selected through sur- 
viving generations in such a way as to simulate direct morphological 
adaptation. A comj)letc dependence upon such a theory of evolution 
involves (jne in incredible absurdities. Clearly, both views must be 
combined in some way or other, and usually it is cjuitc impcjssil)le from 
available knowledge tcj clogmati/e as to the causation of an observed 
morj)hologic al change in any direction. Who can tell which is the cart 
and whic h is the hoise? 

While it is entirely probable that hand-feeding lesulted from Wood 
Jones’ “emancipation of the lore limbs.” it is by lu) means inevitable 
that ai boreal life brings about such an emanc ipation, nor that hancl- 
leeding is a ii 'mssary residt of release ot tlie hands fre^m the Icxomotor 
lunction. 

Again, the disuse of anv part ol an organ is likely to result in the 
aiio|)b\ and sin inkage of the part disused, but it is ])erlec tly conceivable 
that a reduction in si/e or an alteration in form of an organ may 
originate as a variation, non-adai)tive and (|nite dissociated from func- 
tion. Lire greater lieedom of the lore limbs in tarsioids and the adoption 
ol harrcl-leeding, as contrasted with the more c]uadriipedal habits of 
the lemur, rn.ry be the result ol the tarsioid organism’s follow ing a line 
ot cleveloprrrent which, in the Irrst place, was marked out by inherent 
rrror plrologic al peculiarities and thrrs conditioned a irabit. 

Assoc iatc’d with the reduction of the tarsioid srrout is tire displace- 
rrrerrt ol the eves frorrr the lateral toward the frontal plane — a change 
that is a pr er ecjrrisite ol sterc'osc opic vision (Mg. 4 Ck D). It seerrrs to rrre, 
however, that it would be very rash to assert that the Irorrtal posiiiorr 
ol the eves is, irr arry serrse. an effec ( of the shortening n| the nurz/le. Nc^rr 
is it appareirt that the c losrrrg of the Irac k wall of tire orbital opening, 
which is characteristic of tarsioids and of all higher primates but is 
abserrt irr the lerrruroids. is rrrec hairic ally cc)rrsec|ueni uporr the recession 
of the sirorrt regioir. In the baboorr, i! .Te has been a secondary and 
trerrrerrdorrs elcnrgatioir of the srrout. eprite unac comparried by arry lateral 
dis|)Iacemerrt of the orbits or by any reduction in the bony hiirder wall 
of the orbit. If 1 were to evoke any rrrec hanical factor to explain the 
frontal position of the tarsioid orbits as contrasted with those of lemurs. 
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I should be inclined to lay emphasis rather upon the reduction of the 
inter-orbital space that may have been associated with the diminution 
of the olfactory sense, since the upper portion of the nose is the scat of 
that sense. As a matter of fact, certain short-nosed lemurs, such as lorises 
and galagos, exhibit a displacement of the orbits toward the frontal plane 
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Fig. 4. Snoiil projection jmcI hrain case cI(‘\(iopnRnt in ilu* Itimn and i.irsier \. si(l(‘ 
view and B, top view of Icnun skull shoumg pn)irusi\e snoui. lauialU iliuitrd 
orbits, small brain case (]. side \iew and I), lop \ leu of a laisicr skull showing 
reduced snout, enlarged and from.dly directed oibiis, huge biain case* 


e(|ual, or almost equal, to that shown in the taisicrs, without, ho\\c\er, 
any concomitant growth of the |)ost oihiial paitiiion. 

It seems more reasonable to asciibe the frontal shift and the eiilaige- 
ment of the eyes in Tarsius to an inti ease in impoiiante anti a spet i.il 
development of the visual sense and to an assotiatetl reduction of the 
olfactory sense. Tarsius does not possess completely fiontally directed 
orbits, although the displacement toward the frontal plane and the 
enlargement of the eyes is so marked as to iihike it probable that the 
fields of vision in the two eyes over lap in this animal. 

In the higher primates there is always a yellow spot (macula lutea) 
on the back of the retina almost directly in line with the cenlei of the 
pupil — the optic axis. Within this yellow spot is the area of most acaite 
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vision. When we look at an object with both eyes having the optic axes 
parallel, the image of the object falls upon the two yellow spots, and it 
is seen as one object. In order to see a single object with the two eyes as 
one image, it is not necessary, however, that the two images fall upon 
the two yellow spots; an object is single if its images fall upon cor- 
resj)onding |)oints of the retinae of the two eyes. The higher primates 
have yellow spots on the retinae of the eyes and incomplete crossings of 
the libres of the o])tic nerve that enable them to focus objects on cor- 
responding points of the retinae by moving their eyes alone. Tarsius has 
no yellow spots, and the crossings (decussations) of the o[)tic nerve 
fibres arc complete, so that it moves its head as a whole in order to see 
objec ts properly, rarsius can rotate its head so that it looks directly back- 
ward, but it appaiently does not move its large eyes. 

The spec iali/aiion of \ ision in Tarsius and its large eyes, perhaps 
conseciuent ui)on its nocturnal habits, are connected also with a very 
muc h enlarged visual aiea in the brain cortex (as compared with lemurs 
or tree shrews). As the \isual arc’as are situated in the hinder or occipital 
portions c'* il c neopallium, the inc teased cortical area devoted to this 
sense impression brings about a prolongation backward of the occipital 
lol)cs of the biain so that thc\ cnerhang the cerebellum, as in higher 
primates .ind in man. This cnerhang of the occipital lobes is absent in 
lemurs .incl in lower mamm.ds. I he oll ictory bulbs of the brain are 
smallei in l aisiiis than in lemurs and relatively larger than in the 
higher piiitiates. Lxideiitlv, the sense of smell has degenerated. Hearing, 
howcNcM, has a larget cortical reptesentation in the brain of the tarsier 
than in that of the lemur. This is thought by some authenities to be a 
result ol the inc leased mobility of the head in the erect-sitting or hop- 
ping animal, which enables il to turn its head with greater facility to 
catch sound t\'.i\es ihiin is possible in the case ol a long-snouted, piono- 
gracle animal. Pei haps heacl-swiv eling is more efficient than ear-cocking. 

Wood |c)nes has suggestc'd that, when any definite aiea of the biain 
is the sc*at c)l a well-dehned sensation or sensibility, the motor center 
that go\c‘rns the' mo\enu‘nts of the parts most intimatel> related to that 
.sensibility will be in c lo.se proximity to that area of the brain in ivhic h 
the* sensory ccMiter lies. Acc'ordingly, he suppo.scs that, since olfactory 
sensations iirc* first to rc’ceivc* cortical repicsentation in the ncopallium, 
the snout-tactile area will be in immeL.ate proximity to the olfactory 
area, and. since the mouth is a.ssociaied with the snout, the sense of taste 
and the sn(.)ui moxc'mc'Ut centc'r will al.so be in the same neighborhood. 
He then reconstructs a hypothetic al jnimitive neopallial area— a cortical 
region near the olfactoiv archepallium containing centers devoted to 
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the “storing, sorting, and association of impressions of taste, snout sensa- 
tions, and snout movements.** 

When the hand is added to the snout as a tactile organ, it is jirobable 
that a liand-tactile area will be developed on the neopallium beyond 
that devoted to snout tone h, with a corresponding motor area in prox- 
imity to it. It is the opinion of Wood Jones that the development ol the 
hand as a tactile organ Avill be correlated with an increased po\ver ol 
vision and an increased visual area in the brain cortex, since the hands 
are used lor bringing objects into closer proximity to the eyes so that a 
clearer impression of tltem may be gained. Add to this fac t the very 
reasonable assumption that \isual impression and tactile im|)ression 
from the hands will be simultaneous and correlated and will give lise 
to associations of touch and sight that were previously tactile-olfactory 
sensations. 

The same authc:)r emphasi/es the fuller realization ol its own anatomy 
gained by an animal th«it can move its head easily and readily in almost 
any direction, so that it can see most parts ol its body and can also use its 
hands for tactile explc^ration of all ol its bodily parts. Such an animal 
as a horse can ha\e but a limited knowledge of its external anatomy, 
since this knowledge is lestiicted by the parts it can touch with its nose 
and see with its eyes. On the other hand, in an aboreal aniiUcd with 
emancipated tactile hands, with a free moving head, and with stereo- 
scopic \ision, a complete knou ledge of its own bodily ])arts is naiuially 
aetjuired. W’ocjd [ones, therefoie, supposes that certain ^association” 
areas of the brain, that de\elop in the arboreal mammal in conjunc tion 
with the enlargement of the cortical areas devoted to sight, touch, .md 
movement, are “pictured movement areas” in which are represented 
movements of those parts of the body of which the animal has a concrete 
and definite knowledge. And, as in man, for c’xamplc-, certain areas of 
the neopallium are devoted to sensoiy and motor areas of the forearm, 
the leg, the thigh, the knee, et cetera, so to these centers the impiessions 
c^f “pictured parts” aie added. Movements of cliffeient pans only are 
represented in the brain cortex, since it is generally agreed that muse les 
are not in themselves either reali/c’d by the animal or reprcwntcxl in 
the cortex. The higher the development ol the brain, the more com- 
pletely are the c onscious movements initiated in these areas that assoc iate 
sensory impressions with movements of the |>art realized to be concerned. 
In man all voluntary or pictured movements aie affected by injury to 
these areas of the brain. In the lower animals this is true to a diminishing 
extent in correlation with the reduc tion ol these conic al areas and with 
the decrease in the animal’s knowledge ol its own external anatomy. 
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This theory, then, supposes that the pictured movement areas of the 
brain have developed largely as a result of the arboreal primate’s using 
its hands for touching and exploring itscll, and moving its head about 
so that it can see and feel and appreciate all parts of its body. 

In the Eocene period of the Tertiary epoch, the tarsioids were already 
differenliated into Ameiican and European groups, each comprising 
several different genera. All were, at first, very small in size, and some 
had l)egiin a precocious specialization that rules them out from the 
direc t ancestral line of higher forms. Indeed, it is not certain that the 
exisiiiig 'Earsiiis spec trum is descended from any fossil tarsioid form 
hitherto discovered. 

But from some similar large-brained, short-jawed, arboreal-hopping 
tarsioid, which used its hands for prehension and feeding, and which 
had already developed the visual and auditory |:)arts of the neopallium 
at the expc'use ol the ollac tory arc hepallium, the Anthropoidea, including 
New World and Old W’oilcl monkeys, anthropoid apes, and man, have 
certainly evolved. 

lirmidung Out: Monkey Sta^e 

At the end of the focene period, the piimitive tarsioids suddenly 
branched out and grew u|) into higher forms both in America and in 
the Old World. Some ol the American tarsioids wandered into South 
.America .ind there gave rise to the existing families ol New W^orld 
primates — the Oebidae. or American monkeys, and the Ilapalidae, or 
marmc:)sets. 

Ehere ate only two or three fossil monkeys Irom the Micxene de- 
posits of Sotith Amei ic a that serve to !)ridge the gap between the modern 
New W'orld piimates and the early Eocene fossils. The most important 
changes in the tarsioid ancestors leading to the development of the 
modem American monkeys were a rapid expansion in ilie size of the 
brain. es|)ccially in its breadth and in the development of the frcmtal 
regic^n. and a growth bn ward ol the outer borders of the cxbits so that 
the eyes were brought into an almost completely fiontal position. The 
face was shortened and retracted under the orbits, which are smaller 
than tho.se of tarsioids and with more nearly complete back walls. Up to 
this pennt, the changes that ptoclucc'd the American monkey Irom the 
tarsioids ate substantially identical with those that must have taken place 
in the development of the higher Old World forms. But the ancestors 
of the American C^ebidae began to develop very long canine teeth, and 
in many ol them the tails began to be adapted for coiling about boughs, 
thus providing them with a fifth prehensile organ very useful in arboreal 



82 


UP FROM THE APE 


life but restrictive in the postural habits that were a consequence of this 
new development. The truly prehensile tail, found in the American 
monkeys alone of all the primates, has a curved tip, the concavity of 
which is naked and serves as a tactile as well as a prehensile organ. The 
development of the caudal member for this pin pose encouraged a habit 
of hanging by the tail head-downward, which tended to make of the feet 
suspending rather than supporting members and militated against the 
possibility of a biped gait or an erect posture. 

In the spider monkey (Ateles) alone of all the Cebidae, the habit of 
swinging by the arms from bough to bough bi ought about certain 
bodily modifications that suggest those of the anthropoid apes. Results 
of this arm locomotion are the elongation ol the fore limbs, strong de- 
velopment of the collar bones, and a tendency tor the ( best to be flattened 
from front to back. However, the habit of swinging Iroin l)ough to bough 
by use ol the arms was followed bv unfortunate ellet ts upon the hands. 
The fingers became elongated and curved in a hook-like lashion. and 
the thumb, no longer opposed to the other digits in the swings Iroin one 
branch to another, degenerated and became lediued to a meie vestige. 
Thus the tactile delicacy of the hand and the precious |)ouer of oppos- 
ability of the thumb were sacrificed to a sus|)ensor\ and loc omotor func- 
tion. None of the anthropoid apes, although using the arms to a great 
extent for tree locomotion, have similarly lost the thumb, although it is 
small and perhaps degenerate in all of them. The posse ssion ol a pet fee ily 
prehensile tail, in the case of the spider monkey, tended to uansfei to 
that caudal member some of the tactile functions usuallv letained by 
the hands. The tail is also used, it is said, both to convev objecis to the 
mouth and as a pioneer prehensile oigan. being he ld before the face 
and often grasping boughs befcjre tite hands t.ike hold. In this animal 
the tail may be said trulv to “wag the dog,” and. although useful in the 
trees, it brings about bodily specializations that limit evoluiion.iry pos- 
sibilities. 

The New World families of primates aie often called “Platyrrhini” 
because their nostrils are widely separated at the l)ase and tend to look 
outward, wliereas in the higlicr primates of the Old W ot Id series the 
opposite nostrils are close togetlier and look downward, whence tliese 
latter are called the “Catarrhini.” These diflerences are probably not 
due io adaptatif^n but are inherent stc3ck vai iations that have no beat ing 
upon the respiratory, olfactc^ry. or tactile functions to which the noses 
in the twe^ groups arc put. Such non-adaptivc variations are significant in 
proclaiming diversity of descent. 

The American monkeys and marmosets represent a higher stage of 
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primate evolution than the lemurs and the tarsier in that the brain is en- 
larged and stereoscopic vision is fully realized. But in other important 
features, such as the development ol a prehensile tail and, in the case of 
the marmosets, the retention or redevelopment of claws, they have 
strayed away from tlie patlis ol progress that lead toward the highest 
primate forms. They do not offer an example of a stage through which 
man’s ancestors passed, nor can they be said to be, in any sense, forms 
ancestral to man. 

While the American nu^nkeys were evolving from tarsioid ancestors 
in the New World, a miu h greater and more important differeiuiation 
of the more prcjgrcssixe tarsioids c^f the Old World was giving rise to 
the (lerc o|)ithe( idae (the Old World tailed monkeys), the Hylobatidae 
(gibbons), and to the Siiniidae (great apes). The earliest ancestral catar- 
rhine monkey occurs in the deposits of the Lower Oligocene in the 
cbied-up lake bed of the Fa\um, Kgypt. Palaeontologists are certain that 
this aiuestial caiairhine was derived Iroin a tarsioid torm. Parapithecus, 
the fossil monkey in cpiestion, is represented only by a lowxr jaw and 
some tecti:. I !iC size* ol the parts preseived indicate an animal smaller 
than an\ existing Old World monkey. Its teeth and jaws are about half 
as large as those ol the gibbc:)n, the smallest of the anthiopoids. It is 
fortunate that the mandible or lower jaw is the most time-resisting bone 
in the both, because from it and from the even more durable teeth a 
|)alaeontologist c .ni obtain a better idea of the general form and habits 
ol an animal than from ain other skeletal parts. Probably the reason why 
fossils aie so olten reinesented by teeth and jaw\s is that these are 
peculiarh inedible morsels and .ire almost ceitain to be rejected even 
b\ j)oweiful c.nnivores th.it are able to ciiinch up ai' ^ digest ordinary 
animal bones. 

Dr. Willi.nn K. (Gregory, one of the most competent students of pri- 
mate palaeonfolog\. legaids Parapithc'cus as by far the most primitive 
ol all known Old Woi Id .i|)esand monkess and, in its knewn characters, 
standing in or (luiie near to the line of descent leading to the anthropoid 
apes and exeniu.ilh to man. The teeth ol this animal consisted of two 
inc isors, one c.inine, iwc) premolars, and three medlars, abene and below, 
and on each side. This is the dental loimula oi die Anthropoidea (in- 
cluding m.in) and is geneially written thus: 14^: ’ P .j M4. The canines 
aie .small and the grinding teeth are l. v-cusped; the incisors incline 
gently forward. The lorm of the teeth indicates a mixed diet, possibly 
of insects, litiit, biicls’ eggs, .ind small reptiles. The chin region is nar- 
renv. and the sides of the mandible flare out behind. The face of the 
animal must ha\e been short and the brain case broad. 
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The family Cercopithccidae, the tailed monkeys of the Old World, 
differentiated from the primitive eatarrhine stock of whic h Parapithccus 
is tlie first fossil representative. This development took plac c diirinj; the 
Oligocene and Miocene peric^ds. The ('ercopithecidae are generally 
arboreal and very agile, rivalling the lemurs in ac tivity, and with special- 
ized eyes, the fields of which overlap so that vision has become biiuu iilar. 
They are not nocturnal like lemurs but move abioad in ihe daylight. 
Tlie sense of smell and probably the sense ol licaring have degenerated 
to a consideiable extent, but the brain is supeiior in general cle\elop- 
ment and possibilities to the brains ol the Clehidae. The prim ipal char- 
acteristics of this family ha\e been clesdibecl on pages 21-23 and need 
not be repeated here. 

There are, howexer, two interesting and divetse specializations in 
this lamilv that met it luithei attention. 1 he lust ol these has to do with 
the ground-dwelling habits ol the baboons. These animals li\e in the 
rocky, hilly countrs ol .\lrica and Vnihia. larely ascending iiees. d hey 
haxe retainc‘d the piimate limbs with ti\e digits and giasping thumbs 
and great toes. 1 he power ol opposahilitv is unimj)aiied. and ihex walk 
upon the [)alms of their hands and soles ol theii leet like (pi.idrupc’ds. 
Exidcntly their terrestrial lile was ado|)ted alter theii ai boreal and |)ie- 
hensile limbs were pei let ic'd. Theii pronogr.ide gait upon the giound is 
a continuation ol a similar method ol progitssion in lues. When theii 
ancestors took to the ground. the\ must ha\e been inonkexs whose size 
and strength rendered them lit to (ojk* with ihe gieaiei dangeis of a 
terrestrial habitat and xsliost* bodily adapt.iiions did noi peimit an eiect 
posture. 

It seems diffu tilt to a\oid the (om lusion that ihe long, dog-like snouis 
of these animals and their [uojecting. sabre-like (anine teeth are a 
secondary adaptation dexeloped because ol the necessiiv of using all 
four limbs [Jiincipally tor locomotion which, theielorc*. tlnous back 
upon the snout the glazing and delensixe lunc lion that it subsei\c\s in 
terrestrial (|uadrupeds. The tree-duelling ceicopiths ha\(‘ neither this 
excessive snout-length nor the tusk-like canines ol the “dog-lac c cT' ba- 
boons. It is significant that e\en in the giound dwelling ccicopiths the 
eyes remain in the fiontal plane, the xisual aieas ol the cortex aie ex- 
tensive, and the sense of smell remains clegeneiatixe (l ig. 3 .V, l\). I hus 
the arboreal heritage in this respect is letainc'd. The bi.iin in the dog- 
faced babcKins, possibly as a result of the secondaty c'longation of the 
facial skeleton, is relatively very small l)Ut, appaieiitly, not inlerior in 
organization to that of more arboreal Old Woilcl monkeys. These 
animals, nevertheless, frecjucntly assume an erect sitting posture and 
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convey things to tlicir mouths with their luinds. There is, tlien, no 
perfect corrclaii(jn between liand-feecling and snout regression. 

I he otijer inieresling specialization in the family Cercopithecidae is 
the sacculated stouKu h that has been developed in the Semnopithecinae. 
Instead of a simple stomach, these animals have a series of pouches, 
which are regaidcd as modifi( aticjtis < aused by their herbivorous diet and 
especially f)y leaf-eating. Since monkeys that pcxssess sacculated stomachs 
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Fig T). Srtnnd.uN ( nl.n gciiK ni> ol iho j.UNs of Olil World and New World primates 
\. side \ie\\ .111(1 1C lop Mew ol a l)al)«)on skull, showing eKaigaied snout, liisk-like 
(.imius, .ind sin.dl hi. mi i.ise (ImuuIn ( euopiilu^c id.ie). C. side Mew and D. top 
\iew of howler inonkes skull, showing enlaigt'd hindet j)aris of lower jaw ion 
neiied wiih \oial spec i.di/ai ion. and lelaiiseU small hiam lase (Family Cebidae). 

ha\e no ( hcek poiu lies, it i.s jMvs.sible that the cheek pouc hes replace the 
fust (ompartment of the .siomadi. In man, anomah)us instances of the 
oicunciue of a satiulaicd stomach have l)een recorded, and there are 
traces ol this sail illation in human ft' r use's. Vhe sacculated stomach 
found in the .Semnopithei us monkeys may be capable of providing for 
rumination. I bis is an instance ol the ai)parent effect of physiology 
upon moiphology. of function upon form. 

Neither the present day tailed monkeys of the Old World nor their 



86 


UP FROM THE APE 


fossil ancestors, witli the possible exception of Parapitheciis of the 
Egyptian Oligocene. represent a stage in human evolution. They have 
specialized along lines divergent from those that lead to the hutnanoid 
type. Such specialization can hardly be attributed to chance alone. It 
must be due. in a measure, to the inherent limitations and hereditary 
tendencies that manifested themselves at an early period in the ancestral 
stock of this group of primates. 

Becoming Erect: Gihhonoid Stage 

Theanthro{X)id-humanoid stock apparently began to l)e differentiated 
from tarsioid ancestors soon alter the first primitive c atari bine monkeys 
were developed. For Pro[)liopithecus, the first anthropoid .ipe. came 
from the same geological horizon (Lower Oligocene) and the same site 
(Egyptian Fa\um) that vielded Parapitheciis, the eailiest catanhine 
monkey. Professor (rregory, indeed, considers that Prc)plic)|)ithe( us max 
have descended from a primitixe and generalized caiarrhine monkev 
much like Parapitheciis. Fhcre can be no cpiestion that Piopliopithec us 
is a primitive anthropoid ape and of a gibhon-like txpe. It is lepiesented 
only by an incomplete loxxer jaxv. which is xeix small — jieihajis three- 
fifths of the size of the jaw of a modern gibbon. Miis little anthiopoicl. 
the nearest representatixe to the common ancestoi of man and all the 
anthropoid apes, stood, perhaps, not moie than 20 oi 21 inches from 
crown to heel — approximatelx the axerage length of a new bom Kuro 
pean male child. In Proplicj[)itlie( us the louei c.inines weie not much 
enlarged, and the xvhole jaw wasshoitei and dce|)ei than th.it ol modern 
gibbons. It is probable that the tooth arches dixeiged stionglv behind, 
and that the lace was shorter and less projec ting f|)rognathc)iis) than in 
existing species. Plioj)ithecus, a fossil ape liom the Lower Pliocene ol 
Germany, is probably a dc,s( endant ol Pn^pliopiihec ns and is .in almost 
full-fledged gibbcjn. In this ancestial gibbon, the elongated, saliie-like 
canines have not yet developed, and the jaw is deeper than that ol modern 
forms. 

Although the brains of gibbons represent some adxaiue oxer those 
of the catarrhine monkeys, they are not .is exteiisixely corixolutcd as 
those of the great anthropoid a[)es. The gibbon is the speci.ilized de- 
scendant of small, generalized, arboreal anthropoids, whic h weie the pre- 
cursors of all the great apes of today and ol man also. Lspecially in pos- 
ture and mode of locomotion, the gibbon exernplihes a most important 
step in the humanoid direction, and it will be profitable to discuss in 
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some detail these gibbonoid modifications which may have taken place 
even in such a remote ancestral anthropoid as Propliopithecus. 

Tarsiers, lemurs, and monkeys frequently adopt an erect-sitting pos- 
ture in the trees, but it was not until the evolution of the primitive gib- 
bonoid apes tliat the niodilications of tlie body for the upright posture 
began in tlie primate order. We are likely to think of the erect posture 
as pertaining to man only, but in so doing we confuse posture with gait- 
Man is an erect biped walker, but the gibbon is an erect tree climber 
and frequently at) erect biped when on the ground. The adaptations 
that have made possible the human attitude and human form of progres- 
sion began in eaily anthropoids before the giant primates were evolved. 

In an animal that goes on all fours, the spine and the long axis of the 
body cavities are approximately parallel to the ground. The internal 
organs are packed in these body cavities in such a way that they are 
supported bv the rib cage or chest wall, by the abdc^minal wall, and by 
the front poition ol the pels is, which is greatly eltjiigatcd fore-and-aft. 
When such a pronogi.tde animal stands upon its hind legs, it soon be- 
comes unc om ' 'i tahle, bee ause t he \ isc era tend to sag down into the pelvic 
ca\ its . no longer being siippoited by the ventral body wall. In an animal 
adapted lor .in upright posture, the tibclominal contents must be so fi,xed 
and suspended th;u thev '.sill not slij) downward. 

The pre-sent gibbons and the ancestral anthropoids adopted an erect 
arboieal |)c)stine pat tialK .is a result ol the habit of swinging from bough 
to bough b\ me.tns of the aims rather than running along the branches 
and leaping liom the hind legs as do lower primates. This arm locomo- 
tion (brachiation). common to all anthropoid apes, involves the suspen- 
siott ol the liocK with its spine .ind long ti.xis perpendu itlar to the gtound 
itiste.idof parallel to it. .Ml trunk-climbing necessitates a similar attitude, 
btit the stn.tllei arboreal .mimals, when at rest, are usually found upon 
the mote or less hori/ontal boughs. The larger an arboreal animal be- 
comes. the more closely is he likely to coniine himself to the strong and 
thick branc Ik s ne.ii tlie trunk of the tree, since the smaller branches and 
the tips ol the blanches are not strong enough to support his weight. 
C;on.sec|uentIy. an increase in the si/e of an arboreal jnimate is likely 
to result in the animal's maintaining more or less continually an erect, 
climbing posture, with its backbone parallel to the tree trunk rather 
than to the giound. This .again puts ti. animal in a position where it 
is constantly using its arms lor suspension and for locomotion. 

(iibbons ol tochiv are tint large or heavy animals, and the ancestral 
forms reccnerecl from lossil deposits were still smaller. It seems probable. 
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therefore, that erect posture and arm locomotion in the trees may have 
been adopted originally through inclination rather than through neces- 
sity. At any rate, the changes in the mode of fixation of the \iscera that 
upright posture necessitates are already present in the modern gibbons 
and were certainly complete in their fossil ancestors. The small bowel in 
pronograde animals is loosely attached by a fan-like sheet ol membrane 
called a mesentery. The upright primates, including the gibbon, the 
great anthropoids, and man. have the IkukcIs and the other \ is( era ( losely 
bound to the back wall of the abdominal (a\ity or sns|)ended Irom the 
head-end. Oc(asionally a human individual is boin with a |)ion()g!ade 
type of mesentery, and, in sue h persons, the bowel is likelv to twist upon 
itself, causing obstructions. In the de\elo|mient of the human embryo, 
the earlier stages show the pronograde attachment of the \is(eia. but 
later these are modified in accordance with the rccpiiiements ol the 
erect posture." 

The muscles that serve to depress the tail in lower pi imates aie adapted 
to a new’ function in the anthropoid apes and in man. A dog. when 
frightened or in disgrace, will tuck his tail between his legs. I he tail is a 
shutter that closes the back orifices of the bod\. .nul, b\ depiessing his 
tail, the animal sec uies lor himself a certain phssical, if not moial. sn|)- 
port. .\lreacU in the gibbon, the external tail h.is disa|)pcai ed c iuiieK. 
Its \ertcbral remnants are bent underneath the ])el\i( o|)emng. and the 
musc les that formei h were tail depre-ssors aie spiead out to lorm the 
pelvic floor and thus assist in supporting the pel\ ic \ is( ei.i. 

The diaphragm is a muse nktr and tendinous p.n tition w Im h, in mam- 
mals. separates the c best ca\ its from the abdominal c a\ itv. In the oi tho- 
grade or upright primates, the heart tests upon the* diaphi.igm .ind is su|) 
ported by it. In pronogracle monkess, a piocess or lobe ol the tight lung 
(the a/vgos) occupies a space between the heart and the diaphi.igm. A 
rudiment of this lobe, occupsing a similar position, is sometimes ob 
ser\ed in man. In the gibbon, the a/\gos lobe is usn.dK piesc iu. 

'The chest or thotax of tlie typical mammalian (|naclinpc*d is a naiiow 
rib cage slung between its fore limits. It is flaitc iied Irom side to side and 
very deep Irom the keel-like breastbone (sieinum) to the backbone. The 
ribs are heart-shaped lKK)ps with the apices dowiuvaid aiul attac heel to 
the segments of the spine at their bases by mo\able artic illations and to 
the sternum at their pc^ints by flexible cartilages. I he thorac ic cavity is 
completely filled by the heart, lungs, and other vessels. In primitive land 
vertebrates, air i.s drawn into the lungs by the libs being pulled lorward 
uward the fore limbs, creating a suction within the body cavity. In all 

^ Keith, The flumnn Body, pp. 
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pronogracle animals in which the fore limbs are usually planted firmly 
on the ground or on boughs of trees, inspiration is accomplished mainly 
by the muscles that are attached to the immovable shoulder girdle, pull- 
ing the flexible rib cage forward and downward. But, when the axis of 
the body is changed so that the spine is perpendicular to the ground, an 
internal method of respiration develops whereby the thorax is enlarged 
lor the drawing in ol the air by the lowering of the diaphragmatic floor 
of the thoracic cavity. Wood Jones suggests that the animal sitting erect 
or biachiating in the trees no longer has its fore limbs fixed so that the 
muse les that elevate the ribs in inspiration act upon an immovable point 
of aitac hment. 1 hese muse les in the animal with emancipated fore limbs 
.ilso ser\e, in |).irt, to move the shoulder girdle. The diaphragm, there- 
fore, has to function more ac ti\ely in order to enlarge the thoracic cavity 
so that the air may be drawn into the lungs. In pronogradc mammals, it 
acts in inspiration chiefly b\ compressing the abdominal contents and 
resisting snetioir upward iirto the chest c.ivity. Tins diaphragnr in up- 
right animals is a muscular dome projecting upward into the thoracic 
ca\ity, it'* tc; 'l/nr beirrg the top ol the dorrre. The sides of the dc:)me are 
irr cotrtact with the thoracic walls. When a breath is taken, the curved 
irrusc ular Idrers, w hie h ar c* like* i ibs of the dorrre, corrtract arrd straighten 
out so that the dome* becomes nrorc* conical; the heart and lungs sirrk 
clow rrw arc! with the lallirrg of the diaphragrrraiic' dome, while the ribs 
are elesaiccl h\ the |)ull of the irrspiratory rmrsc les. The lungs then take 
irr air arrd e\|)arrcl to fill the errlarged thoracic ca\ity. In expiration, the 
diaphragm exparrds or re laxes, arrd the r ih cage is dropped so that the air 
irr the luirgs is e\|)elled h\ the pressur e. It is eprite ob\ ions that diaphrag- 
rrr.itic hreathitrg takes oir .nr irrereased importance with the wcakciring 
of the rrrusiul.ir pull upoir the ribs eauM*d by the mobility of the fore 
lirrrhs. 

It is rrot (|uite so easy to c*\plain the flatteiring of the thorax from 
frorrt to hack, which, irr ere*(i anirrrals. reirkrces the lateral flatteiring 
c Irarac tc’i istic c)l ciuadtupeds. Man has a broad, shallow chest, and this 
aniero-postcM ior flattening begins to he mar ked in the erect-sitting ar- 
boreal jrr irrrate s ;urcl cnlnunates irr the lunrrarr stock. It seems probable 
that bic*aihirrg furre tiorrs ha\e little to do w ith this change of fenm, which 
is aheadv rrrarrifesic*d in the gibbon. The altcraticm in the shape of the 
thorax is partly due to the shift irr ih direction of grayity that takes 
place with the c hange of the boch axis. In t|uadrupeds, the weight of the 
thcwacic contents tends to bear down upoir the \entral chest wall in- 
creasing the depth from the vertebral colurrrn to the breast bone. The 
fcrrc-arrd-a 1 1 rrroNc'rrrc’rrts ol the fore lrrrrbsm»r\ h,r\c itlsc^ the effect of com- 
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pressing the thoracic cage laterally. In the erect animal, on the other 
hand, the pull of the thoracic contents is downward, and the lateral 
movements of the arms outward from the body tend to broaden the 
shoulder girdle and to increase the length of the collar bone or clavicle, 
which acts as a strut to hold the shoulder blade and arm away from the 
center of the body. AVe recall that in typical quadrupeds, such as carni- 
vores and ungulates, the clavicle is absent. 

The lateral position and the bracing ol the shoulder joints in the erect 
animal eliminate the side-to-side compression of the thoracic cage and 
permit its trans\erse e\|)ansion in the taking in of air. The j)cctoral 
muscles, which in man and the anthropoids cover the up|)er part of the 
chest and arc attached to the upper part ol the aim bone and the shoulder 
blade, depress the shoulder and, when the arm is raised, bring it down 
to the side and across over tlie chest. The use of these miisi les in lateral 
arm mo\ements probably tends to flatten the chest and to incicase its 
breadth. 

It therefore appeals that the shape of the thorax in man and the 
anthropoids is eftected by the free lateral moNements ot the j)rehensile 
fore limbs and by the change in the direction of the gr.i\it\ pull of the 
thoracic contents. Diaphragmatic breathing is rendeied neiessars by 
this altered grasity [)ull and by the greater resistance to the laising ol 
the rib cage in the erect posture, as well as b\ the loss ol stability ol the 
points ot attachments ol the rib-raising muscles due to tlie mobility ol 
the fore limbs. 

The vertebral column or;ipine ol a typical mammalian cpiadruped is 
bow-shaped, w ith the highest [)oini of the arc h in tlie middle of the bac k, 
with the concavity ol the bow directed downward, the head end bent 
upward, and the tail end flattened. I he weight of the body is suspended 
from this springy arch. The bony spines ol the vertebiae usuallv con- 
verge upon a centei of motion in the spinal column, the head end \erte- 
brae and the tail end \ertebrac ha\ing their spines sloped toward one 
with an erect spine called the antic linal vertebra. The position of this 
anticlinal vertebra is at the point of greatest flexure, the spine lieing bent 
and straightened like a spring, when the animal is in motion, by the long 
muscles attached to the op|K)sed spinous processes. This erect or anti- 
clinal vertebra occurs in all of the pronogiade |)rimatc‘s; in the lemurs 
and the Old World monkeys it is usually the tenth rib-bearing or dorsal 
vertebra; in the New World monkeys, it is variable but always in the 
lower dorsal series; it is absent in the anthropoid apes and in man. in 
whom all cjf the verteliral spines slope downwaid in vaiying degrees. 
Evidently, the disappearance of the anticlinal vertebra and of the op- 
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posed slopes of the vertebral spines in the higher primates is an effect of 
the erect climbing and sitting posture and of the loss of the quadrupedal 
springing and jumping method of progression. 

When an arboreal animal adopts an erect-sitting or a squatting pos- 
ture in the ttces, resting its weight upon its haunches, the simple bow 
curve ol the (juadrupedal spine is altered. In the monkeys and other 
arboreal animals that sit or squat with a curved back and drawn-up 
knees, this alteiation is merely a flattening (jf the bow curve in the lum- 
bar region — the region between the rib-bearing vertebrae and the pelvis. 
But in animals that straighten out or extend the legs in climbing, such 
as anthropoid apes, the flatness of the sj)inc in the lumbar region gives 
way to a re\ersed turve or slight forward convexity of this part of the 
spine. I his change lakes ])lace because the extension of the legs bends 
the front part ol the pehis downward and pushes the back part of the 
pelvis, where it attic ulates with the spine, and that portion of the spine 
itself, U|jwar(l and bac kwaid. riius we see in the gibuon and in the other 
anihiopoid apes the beginning ol a lumbar curve, which is accentuated 
in man .< '‘suit ol the* erect posture and biped gait on the ground. 
I'races of this lumbar c urve ma) be seen even in the vertebral columns 
of erect-sitting monkevs when these are in a fresh state with the inter- 
veitebral disks ol caitilage preset ved. In the gibbons, the curve begins 
to show in the veitebrac themselves. 

W'hen thes[)ine ol the erect-sitting or sc|uatting animal is perpendicular 
or nearlv petpenclic ular to the ground, the cervical curve upward of the 
c|uadru|)ed bee omes an anterior convexity, and the depressing of the tail, 
Ol the ( kun|)ing ol it between the buttocks, makes a forward concavity in 
the sacral legioii (the legion ol the spiiU. upon which the pelvic girdle 
is hung). Hence, the sitting aiboieal animal already displays from head 
to tail the lollowing spinal curves: (1) a lorwarcl convexity in the neck 
region, (2) a lorwaicl coiicaviiv in thoracic and abdominal region, (3) 
a flattening or slight lorwarcl convexity in the lumbar region (the small 
of the bac k). ( 1) a lot w ard c one avity in the sacral region within the pelvic 
cavity. With the loss of the external tail in the anthn^poid apes, the few 
lemaining tail veiiebrae are bent underneath the pelvis and continue 
and accentuate the .sacral concavitv. I he body weight is now suspended 
vertuall> from the spine, instead ol hori/cmtally as in pronogradc 
animals, and the spine has become a sc lewhat S-shaped vertical spring 
instead of a hori/ontal bosv spring. 

In a (juadrupedal mammal, the skull is suspended from the end of 
the spine by two knobs or conchies on the occipital or back surface of the 
cranium. The.sc occipital condyh's rest in depressions in the first vertebra 
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or atlas, and between the condyles is the occipital foramen, a circular 
or oval orifice through which the spinal cord passes to unite with the 
brain. The head of the animal is in no sense balanced on the end of the 
spine but is supported by powerful muscles and ligaments that are at- 
tached to the long spines of the vertelnae and elswhere (Fig. fi). The 
mammalian snout projects along the line ol the vertebral (olinnn. But 
when such a pronograde mammal as a dog stjuats upon its haunches or 
sits up on its hind legs, it lowers its mu//le so that the head rotates for- 



Fig. 6. Skeleton r)f an American hison, an iingulaic, lo illustr.iti* s|)(‘( iali/aiions for 
pronogracle, digiiigrade posture 

ward and downward through almost a (|uaiier ol a (iule. and the long 
axis of the snout and skull is now pei pendic ular lo the a\is nl the spine. 
This nodding of the head is actomplished l)\ the skull rocking loiwaid 
upon its occipital condyles. In eiei t-sitting ai boreal .mimals the change 
in the position of the head tends to be permanent, .uul the concblar 
knobs and the occipital foramen between them migrate Irom theii 
original position on the back of the skull to a new site in the base of the 
skull, so that the head nenv may be said to “lest ' upon the spinal column 
instead of being suspended from it. Vet the hc^ad dcjes not balance u|)on 
the spine because of the great forward piojc'c tion ol the* mu//le .incl the 
lack of rearward develojmient of the occipital parts ol the brain to 
offset the prcjtrusicjn of the snout. 
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With the recession ol the snout, however, which seems to be associated 
with the emancipation ol the fore liml)s and the habit of hand-feeding, 
there is a simultaneous backward growth of the occipital lobes of the 
brain in order to give (oitical representation in the neopallium to the 
increasingly im|)ortant sense of vision. In Tarsius and in the lower mon- 
keys, the rec ession ol the snout, the shifting ol the eyes to a frontal plane, 
the backward growth ol the c3cci])ital lobes cjf the brain, and the migra- 
tion c:)f the foramen magnum and the ccjndyles from the back to the 
base ol the skull are associated changes. These become more and more 
c\ident in the higher primate forms, are particularly noticeable in the 
upright antinopoids, and c tdminate in man. 

Piac lically all mammals have se\en cervical ( 3 r neck vertebrae, regard- 
less ol the length or mobility ol the neck.- The giraffe has seven cervical 
vertebrae, and the whale, which appears to have no neck at all, also has 
seven. Dilfereiices in nec k length depend upon the height of the bodies 
(centra) ol the \ertebrae. I he more the snout protjiides, the longer are 
the spines of the cei\ical vertebrae, which, |)rojecting backward from 
the \eueb:?l rolumn, give attachment to the muscles supporting the 
head. In the upiight primates, the dec tease in the size of the vertebral 
spines accompanies the recession ol the sncjut region and the backward 
growth ol the occ ipit,tl lobes of the brain. In Earsius, the cervical spines 
ate undevelo|)c*d c‘\ce|)t on the second neck vertebra. In man, the skull 
is so nearlv balanced upon the spinal column that the cervic:al spines 
ha\e become very degc-nerate and ate forked or bifid, except the sixth 
and se\c*nih. In the anthropoid apes, the [)rojection of the jaws and 
smaller cle\elo|)meni ol the hinder parts of the brain preserve the hori- 
zontal and long spines (Fig. 10). T he neatest appoMch to man in this 
lesjtec r is found in the gibbon. 

The number ol tib-bearing (thoracic or dorsal) vertebrae in the 
|)rimates inobabK ranges trom 12 to 17 in the Lemuroidea and from 
11 to la in the .\nthro]joiclc*a. The Icuis appears to have the largest 
number, but sexeral species of lemurs have only 12 pairs. American 
monkess also appear to \ai y in number of dc^rsal \ ertebrae from 12 to 15, 
but cebus. spider, and how ler genera most commonly have 14, with 
reduc tion commoner than increase. Macaciucs usually have 12 pairs of 
ribs, and other Old World monkess 12 or 13 pairs. Man and the orang 
ordinarily have 12 dorsal \cTiebrac at ^ the other anthiopoid apes 13. 
Schultz lliinks that 11 and 15 dorsal \ertebrac probably represent the 


« rhc four cxcrpiions .iic the Aincri<aii in.in.ifce ^\ith si\ ccrvicals. and three types of 
South \mcrican Sloth, one with six. one with eighi, and one uith nine ccrvicals. Sloths hang 
upside down. I)ui not i)\ their necks. Kingsley. I'hc Vntchiatv Skeleton, p. 50. 



94 


UP FROM THE APE 


primitive primate condition, with 1 1 (found only in man and more 
frequently in the orang) the most specialized condition.® Evidently, the 
number of ribs is not affected by the shift to the upright posture in the 
trees on the part of the anthropoid-humanoid stocks. There is no doubt, 
however, that man and the orang-utan lor different reasons liave lost 
each a pair of ribs, since 13 pairs is the ancestral number in the 
anthropoid-humanoid stocks. The diaphragm always has an attachment 
to the rib process of the twentieth vertebra, however vestigial that proc- 
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Fig. 7. Diagram showing approximate average number of segments in the various 
regions of the spine in different primates. 


ess mav be. The twentieth is, therefore, the last rc'spiratory st gment. The 
reason for such loss has to do, however, witli metliod ol progiession 
rather than upright [jomuic in the trees and will be (onsidered in its 
proper plat e. 

The lumbar column is that part ol the spine between the rib-f)earing 
portion and the sacral region to which the |)elvis is articulated. Prono- 
grade primates usuall> have a long, rod-like lumbar column upon which 
the pelvis is flexed in leaping from the hind limbs, riius, in the lemuroids 
the number of lumbar vertebrae seems to vaiy from b to 9. with 8 and 0 
quite common in .some genera. Sc hult/ found a majority of macac|ties 
to have 7 lumbars, cebus mc^nkeys 6, howlers 5, and spider monkeys 1.*^* 
Evidently, specialization in the primates cciinmonly leads to a reduc tion 

» Schultz, "SkclclOTi ol the Trunk and Lirnun. ' pp. 303-138 
io/6id., p. 514. 
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in the number of segments in the lumbar part of the spine. With the 
evolution of the anthropoid-human stock, the number of lumbars was 
probably reduced to 5, which is the commonest number in the gibbons 
and siarnangs. In the giant apes, a further reduction takes place, with 
the orang-utan and chimpan/ee usually possessing 4 lumbar vertebrae, 
and the gorilla having 4 or 3 lumbar segments, Schultz found 60 per cent 
of 75 lowland gorillas with 4 lumbars, 38.7 per cent with 3, and 1.3 per 
cent with 5 lumbars. A very short series of mountain gorillas (7) had a 
majority with 3 lumbars. Man is the most stable of tlie high primates 
with 5 lumbar vertebrae in about 92 per cent ol cases, but apparently 
the howler monkey shows e(|ual stability, and tlie spider monkey (20 
specimens) was invariable with 4 lumbars. 

Schult/ thinks that the original and most primitive number of com- 
bined thorac ic and lumbar (thoraco-luml)ar) vertebrae in the primates 
was probably 20, and that some ol the lemuroids have tended to increase 
this numi)er and the higher primates to reduce it. The reduction ordi- 
nal ily afleds the lumbar region exclusively. It has proceeded farther in 
the gibbon family (a\erage 17.8) than in any ol the monkeys; farther 
still in man (average 17.0) and laithesi in the great apes (chimpanzee 
16.8, gorilla 16.6, orang-utan 16.0). 

The .sac rum (onsisisol a number ol vertebrae fused together, to which 
the pelvic girdle which cairies the legs is articulated. In the lower pri- 
mates, the number of sacral vertebrae ranges Irom 2 to 4, with such 
Old and New W’orld monkeys as have been studied showing very high 
j)ercentage.s of 3 sacral segments. 

In the gibbon lainilv the commonest number of sacrals is 4, but al- 
most 39 per cent have 5 segments. In the orang, 68 per cent have 
5 sacral vertebrae and nearly twice as manv animals have 6 segments 
as have onl\ 1. In man, the percentage of hv e-segmented sacra rises 
to about 78. with nearlv all ol the rest having 6. In the chimpanzee 
series examined b) Schult/, the percentages ol live- and six-segmented 
.sacra were ec|ual. and in goiillas it seems |)robable that slightly more 
than hall have 6 vertebrae in the sacrum. I he averages of the high 
primates aie: llvlobatidae 1.1. orang-utan 5.1, man 5.2, chimpanzee 
5.4, gorilla 5.5. 

At the end ol the spine are the caudal or coccygeal vertebrae. The 
maximum in the primates is 31 (obsc cxl in one spidci monkey) and 
the ininimum one' (lound often in gibbons, siarnangs, and c^iangs). In the 
anthropoid apes and man, who lack external tails, the coccygeal verte- 
brae vary from I to 6. Man averages 4.2 coccygeal vertebrae (with 
61 per cent having \). The chimpan/ee is very unstable and shows a 
range from 2 to 6 caudal v'ertebrae; its average is 3.3. Gorillas most 
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commonly have 3 coa ygcal vertebrae, but nearly one quarter ol these 
animals have 4 and about tlie same proportion 2. Thus, in man. the 
terminal or tail portion of the spine tends to be less reduced than in 
any of the antliropoid apes. 

All of these tedious statistics about the number ol set^menis in the 
different parts of |)rimate spines bear upon the pnx ess ol evolution. Sir 
Arthur Keith," followini; Rosenbeio. points out that in the anthropoid 
apes and man there has been no addition or sui)piession ol sej^ments 
in the dorsal, lumbar, or sacral rej»ions ol the spine, but only in the 
tail or caudal region. Any shortening of the lumbar region is elicited 
by the pehis shilting up the spine so that lumbar \ertel)iae aie trans- 
muted into sacral xertebrae. saiial xeitebrae into tail (caudal) verte- 
brae. and the elimination ol the segment on urs at the end ol the laiidal 
series. In other words, the pehis i limbs np the spine, and excess \erte- 
brae are “shucked" idf the tail <‘nd. 

The shortening ol the lumbai legion has been lonsideied 1)\ Keith 
as the result of the new method ol locomotion (arm swinging) ado|)led 
by the higher upright piimates. since the long, rod-like lm]d)a! column 
of pronograde leapcas is no longer necessarx. 1 he biachialing s[)icler 
monkey, which is the oidx louei [)rimate that uses this loim ol progies- 
sion, fits in xvith this explanation in th.it it seems to haxe nsualh only 
4 lumbars. Hoxvexcr, another .New W'oild monkev. the cchiis. and 
still another, the howlei, show leduced lumbar legions but do not 
brachiate. Mie cebus most commonlx h.is (i bimb.iis and xcix Ire- 
quently (3.5 per cent) onlx/5. I he howlei h.is 5 Imnb.us in per 
cent of ca.ses. It is possible th.it these .iniinals and ihe spidei monkey 
also have undergone a diminution ol the lumbar spine in coniu'ciion 
with their habit of suspending themseixes bx ihcir prehensile tads. 
Whether an animal hangs horn its hands oi fiom its tail, it is me- 
chanitally desirable to shoi ten theintc-ixal beiuc c n the- nb c age and the 
pelvic girdle by reducing the length ol the lumbai ic‘gion .nid thus con- 
solidating the trunk. 

The incorporation of additional bnnb.n sc‘gmc*nis into the sacium. 
which begins with the gibbon and is incieasingly manilested in man 
and the great a[)es, can be explained in the case ol man .md the gibbon 
partly by the fact that in biped walkers the pelvis must transmit all 
of the body weight to the lower limbs and c onsc(|uentlv lecpiiies a 
stronger sacro-iliac: articulation. I he heaxx bodies ol the gre at ap(*s seem 
to demand increased strength of the .sacro-iliat ai tic ulaiion, allhough 
they arc quadrupeds when on the ground. 

o Keith, "SupprcMion and I ransmiitation ' p. IH. 
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The reason lor man s retention of a greater number of caudal or 
coccygeal vertebrae than have been preserved by any of the anthropoid 
apes is connected with liis erect posture, as is also his loss of a pair of 
ribs. VVe may defer discussion ol these matters until we deal with the 
e\olution of giant primates. 

Here, however, we may iiujuire into the probable causes of the dis- 
appearance ol the tail in the higher primate stocks. The tail is, of course, 
an aiuieiit vertebrate inheritance. It is disi)ensecl with in adult life by 
such amphibians as Irogs and toads, possibly as a result ol their leaping 
habits ol piogiession. In a small aibou*al mammal, a tail may be useful 
lor piehensile |)Ui |)oses or as a balanc ing rod. In a terrestrial cjuadru{)ed, 
the tail may be uselul lor brushing olf Hies and other insects from parts 
of the body that are out ol teach ol the mouth. In an erect-sitting animal 
with liee |)iehensile limbs, any pan of the body can be leached easily 
with the hands. I he tail is thus depri\ed of its Hy-s\\ irHiing function, its 
ruddei function having long since disappeared witli the adoption of a 
lile on dry land. Arboie.il animals with bushy tails use these tails as a 
sort ol copilo :er to keep themselves warm at night, but such animals 
are small; the tail cannot be ol use in this way to a large animal. Certain 
leru-siiial h()|)ping anim.ils, such .is the kangaroo, use the tail as a third 
leg ol a tri|)odal base ol sup|)oit when sitting np and at rest. Rut such a 
heaw tail would be a very serious incinnbrance to an arboreal animal. 

It is evident that the* tail has lost its function in the higher primates. 
Rut that does not explain why and hew it disappeared. In some of the 
gionncl-dwc lling pionogiacle primates, such as the mandrill, drill, black 
“a|)e ’ of Celebes, and cei tain mac acpies, the tail is verv short and stumpy. 
In these animals the last lew vertebrae ol the tail aie i udimentary, and 
the' end ol the tail is calloused and rough. Darwin iliougiu that this 
|)ro|ecting stump ol a tail w.ts reduced by frictiem. He favored the siew- 
th.it wlu'u the monkev sat down the short tail wxas depressed into the 
intc'is|)ace between the ischial callosities to escape being pinched be- 
tween them and the giound and that in time the curvature became 
|)eimanent. rndei the>e circumstances the end of rh.e tail may have 
been lost bv a |)io(essol attiition and the basal part permanently curved 
underneath where it served to clew the pelvic aperture and to support 
the pelvic v isc era. Whether or not this naive Lamarckian view is correct, 
it seems probable that the disaiipearai. c of the external tail in the 
anthropoid apes and man is in some wa^ connected with the uptight 
posture in the tu'es and with the new function the caudal remnant 
subscrvc's in the* c'lc’ct or sc*mi-c*rect jtostine. 1 he entangling tail has 
become a moral and visceral prop. 



98 


UP FROM THE APE 


However, a tendency toward shortening and eventual disappearance 
of the tail may have manifested itself in certain branches of the primate 
stock as an independent and non-adaptive variation, in no way influenced 
by use or disuse. The tail is also absent in the slow loris (Nycticebus 
tardigradus). a lemur that is an arboreal dinger and does not leap but 
crawls along the brandies and shuflles along the ground, and, like man, 
has all of its \ertebral sjunes sloped in one direction. All of the existing 
lorises in Asia and the allied pottos in Africa are tailless. 'They belong to 
the Suborder I.emuroidea but closely parallel the taisioids in the for- 
ward shifting of the eves and the enlargement of the brain-case. The 
snout is. howexer, projec ting, and, according to ('-regory, the deniiiion 
shows no human possibilities. It is. in m\ opinion, perlecth possible 
that the anthroj^oid apes and man m.iy ha\e descended horn tarsioid 
ancestors, wiiich, like the lemuroid or pseudo tarsioid loiises, lacked 
tails or, at any rate, lost them before they evolved into caiairhines and 
anthropoids. 

Let us recapitulate the principal modifications in the human direc- 
tion that took place in the comme^n ancestors of man and the gieat ajies 
at the gibbonoid stage ol evolution before the development ol giant 
primates. 'These are the assumption of an erect-sitting posture as the 
habitual |K>sition of the animal at rest, the broadening and flattening 
of the thoiax connected with aim locomotion and altered gravitational 
pull; an increasinglv marked tendency (already initialed at the taisioid 
stage of develo[mient) lor the skull to be poised on the vcntebial column 
from a basal articulation ratbei than suspended Iroin an oc c ipital articu- 
lation; the reduction of the lumbar column bv one segment, ouing to 
an upward shift of the pelv ic attic illation; the foreshadowing ol a lum- 
bar curve; and a greatei power of extending or straightening out the 
legs. 

The extension of the legs will be discussc*d in detail later, but here 
it may be mentioned that a habit of arm suspension and .arm progiession 
is likely to involve the straightening out of the trailing hind limbs. 
However, the gibbon swings from bough to bough with the knees bent 
up close to the body and not with trailing legs. That the gibbon can 
extend its legs is shown by its erect biped method of i^rogiession on the 
ground. The gilibon. when walking, doc‘»» not, howevei, completely ex- 
tend the leg upon the thigh fi.e., he walks with his knees bent). 

The modern gibbons have, of course, become tremendously spe- 
cialized for brachiating by the elongation of the arms, and their c anine 
teeth have also become projecting and spike-like. These and other 
modiheations probably belong especially to the gibbonoid heritage 
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and were acquired after the giant primate stock branched off from the 
primitive small anthropoid stem. 

Outgrowing the Nursery: Giant Anthropoid Stage 

Durinjj; the Miocene period, the giant primates developed from the 
small and primitive antliropoids f)f the preceding Oligocene period. 
1 eeth and tragmentary jaws of great anthropoid apes have been discov- 
ered in the Siwalik hills of India, in northern Egypt, in Kenya Colony, 
hast Africa, and in several European sites. The characteristics of these 
early great a|)es can be deduced only Ircjm the intensive study of their 
teeth and such j)aits of their jaws as have survived. The Middle Miocene 
anthre^poids had advanced lar in structure toward the orangs, chim- 
pan/ees, and gorillas and. piobably in some cases, toward man. Palaeo- 
simia, an Indian fossil from the Middle Miocene deposits of India, is 
almost certainly an ancestor of the orang-utan, and a lower jaw from the 
T|)|)er Pliocene series in the same region shows essentially orang cliar- 
acteis. It sec.iis [^lobable that the orang-utans became differentiated 
from the primitive giant anthropoid stock in the Lower Miocene some- 
whet e in northern India and subsecpiently migrated southward to their 
|)resent habitat in Borneo and Stimatra. 'Ehere is reason for believing 
that the orangs separated from the comme^n, giant anthropoid-htimanoid 
stc3( k before the latter differeniiated into chimpanzee, gorilla, and hu- 
man lines. The e\ idem e lor such conclusions rests mainly upon dental 
characters and will be developed later in this narrative. Sivapithecus 
indie us is an Lp|)er Miocene Indian genus which (Gregory regards pro- 
visionally as an earlv ollshoot between the Palaeosimt.’orang group and 
the nrvo|)ith('c us grou|x Dryopithecus is a fossil family or subfamilv 
re|nesentecl by m.iii) fiagmentaiv specimens, differing greatly in size 
and c onsiderablv in details. .Some species of Orvopithecus seem to lead 
directly to the got ilia or the chim|)an/ce: cithers are intermediate bc- 
twc'en the two; all of them, and especially the earlier and more primitive 
forms, show characteristics that ally them more or less remotely to man. 
Some of the best j)alac'oniologicMl authorities of tc^day regard man as 
having been derived from a |)rimitive Dryopithecus stock, but this 
o|)inion cannot be substaniialt*d or refuted until more c^)mplete fossil 
ev idenc e is available. 

(iroups of animals, in iheir evolution through successive geological 
periods, sinudate to some extent the life of an individual. Periods of 
infancy, childhood, adolescence, maturity, and senescence are often fol- 
lowed by the ultimate extinc tion of the group. An increase in size of the 
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members ot the animal group throughout successive periods often seems 
to be a part of this growing-up pioccss. But this is not as constant a 
phenomenon as is bodily growth in individuals. Sonic geologically an- 
cient groups have decreased in si/e and others have remained relatively 
stationary. .\t a certain period in the life t yc le of an animal phylum, 
relatively gigantic forms are olten [iroduced. d he classic example, of 
course, is found in the .Age of Rejitiles. Mammals began as very small 
animals and. as a class, increased in si/e throughout the Teitiary epoch, 
although this increase does not manilc\st ilsell in every order, lamily, 
genus, and species. Among the primates, the Icmuroids have shown a 
c'omparativelv slight increase in si/e during their evolution, although 
the modern indris is as large as a teirier, and an extiiui lemuroid, the 
remains ol which tvere found in a cave in Madagasiai, is said to have 
been as large as a donkey. In the Piimate Order, the higher groups are 
usuallv of larger si/e than the less highlv evolved gioups — the American 
monkevs are larger than the tarsiers: many ol the Oerc o|)ithec idae are 
bigger than anv of the ('ebidac and Hapalidae; and the Simiid.ie and 
man are largest of all. 'Fhere aie, lunvever, exceptions in indi\idual 
genera and species, (ribbons, for instance, aie smaller than baboons and 
some other cercopiths. d'he extent to which an incrcMse of si/e takes 
place in anv evolving group is probablv dependent upon a com|)lexity 
of env ironmental and organic lac tois, sue h as abiindanc e ol lood supply, 
habitat, secretions of the ductless glands in the oiganisin. et ceteia. 
Natural selection may oj)erate to inc lease or diminish the sf/e ol .uiimals 
in eliminating those th.it are too sm.dl oi too huge* foi theii caniion- 
mental habitat, lievond these inadc'cpiate gciui ali/at ions, I am unable* 
to offer anv explanation lor the dev elopment ol the giant piim.Uc s. IMob- 
ably in the last analv^is anv inc lease* in si/e ol an animal is an ellec t ol 
an acc umulation of stored-up bodih cnergv in c*\cess ol that expended. 

If we take the «ipproximate average weight ol .i gibbon ol eithei sc*x 
to be l.S pounds, an adult male c hinipan/c*c* weighs about 8 time s as 
much as a gibbon, an adult man al)c)Ul 1 1 times as muc h, a male oiang 
nearly 1,8 times as much, and an adult m.de gorilla loughlv .88 times the 
mean gibbc>n poundage. It is mechanically impossible* to incrc*asc* the 
si/c and l)ulk c)l an animal greatlv without altc*iing its pio|)oi tions. 
Otherwise, the enlarged tuiimal would be likelv to fall a|)ait. This limi- 
tation depends upon the nice hanical law of c ube s .md scpiares, w hie h is: 
“if the shape and proportions of an) mateiial body lemain the same, but 
its si/e increa.scs, its strength increases as the scpiare ol «my one dimen 
sion, while its weight increa.ses as the c ube.*’ 

*2 Re>no1iJ.^. t.voliiltim of tfie Ihtman Veins, p. 2'»ft 
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In the light ol this principle, it is easy enough to understand why in 
man and the great a|)es the pelvic girdle retjuires a firmer articulation to 
the spine than in the featherweight gibbon; why, other things being 
ecpial, it is desirable for the giant primates to have shorter lumbar col- 
umns, thus reduc ing the length of the weak and unbraced segment of 
the spine between the rib cage and the pelvis; and why the construction 
of the j)elvis itself has to be altered profoundly. 

We have noted that tlie gibbon, as contrasted with most [)ron( 3 grade 
monkeys, has a lumbar s|)ine shorter by C3ne segment, so tliat the number 
ol lumbar vertebiae is now 5 or b. T he greater bulk of the giant apes 
renders e\|)li(able their tendencies to reduce lurther the lumbar seg- 
ments, until in the massive gorillas the |)r()portion of animals with only 
^ lumbars is exceeded slightly, il at all, ])y those that pcjsscss 4. Again, 
while the gibbon has increased the number of its sacral segments from 
the common and usual in monkeys to 1 and often 5, it is understand- 
able that the larger primate, man, should have less than 5 sacral vertebrae 
\ery rarely, 5 sacial \eitebrae predominantly, and b in more than one 
filth of cases. I !iis enlargement of the s.icrimi reaches its lc3gical climax 
in gorillas, which are likely to show* a slight majority of individuals wdth 
six-segmentecl sac ra. 

Howc’ver, there are usually dangers in over-simplified explanations 
ol c hanges in loriti b\ alteration of function or ol si/e and u’cight. In this 
( ase it is to be noted that chimpan/ecs are, on the average, smaller and 
lighter than human beings and vet display shortening of the lumbar 
si)ine and inc leased sac rali/aiion cif vertebrae not much less marked 
than in tlie heav iei orangs ,ind the vastly more w'eighty gorillas. Again, 
man, wlio is much huger than the gibbon has t!u same number of 
lumbar segments, but less than 10 jxa* cent ol the gibbon family have 
T) sacr.il segmeiits (as in man) instead ol the moc^ il 4. We can get over 
this dilliculty in the case of the limibai |xtiiiy of man and the gibbon 
by evoking in the former the modifications rec]uired by completely erect 
posture and bi|)cdal gait on the ground. Man’s lumbar spine has under- 
gone a secondary elongation in order to provide enough space between 
his rib cage and his pelvis to accommodate the lumbar curve. This is a 
niaiked anteiior convexity of the lumbar spine that permits the torso 
to be bent to a vertical position directly in the long axis of the pelvic 
girdle and the legs. If we had this forwaid kink of the lumbar spine with 
our original LS pairs of ribs and the reduced lumbar region found in 
the giant apes, our lowermost i ibs might sc ra[)e against our pelvic brims, 
and there would be no spac e for lateral bending of the upper part of the 
trunk upon the pelvis. Lhiis it appears that the re-elongation of the 
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human lumbar region is a functional necessity, and that it is attained 
by the suppression of the thirteenth pair of ribs, which were presumably 
a part of the ancestral heritage of man and all of the apes. 

Certainly, the orang-utan, which regularly has only 12 pairs of ribs 
and not infrequently only 11, cannot have suffered this reduction to 
provide for a secondary enlargement of the lumbar column, because this 
ape usually has only 4 lumbars and has the shortest spinal column, 
taking all of the segments together, that is found among the higher 
primates. This animal is the least terrestrial of the anthropoid apes and 
probably the least adapted for erect, bipedal walking. The orang fre- 
quently hangs by its feet in the trees, and, since it is a heavy ape, such 
upside-down suspension from the lower extremity would render ad- 
vantageous a shortened lumbar region but not necessaiily the loss of the 
lowest pair ol ribs. As a matter of fact, there are evidences of degeneia- 
tion in the lower limbs of this ape (in their extreme abbreviation, in 
the absence of the li^atnrntuni tere.\ that holds the head of the femur in 
its socket, and in the frequent reduction of the great toe). So it is possible 
to refer the spinal shoitening of the Asiatic great a[)e to its “being dead 
from the waist down.” However, that is hardly a satisfac tory explanation. 
Habitual suspension from the feet ought to hypertropln ratltei than 
atrophy the lower extremity. 

W'hen we consider as a whole the phenomena of lumbar shoitening. 
addition of sacral segments, ami reduction ol coccygeal segments in all 
of the apes, beginning w ith the gibbon, it is hard to evade the cone Insion 
that inherent tendencies toward these changes must be present in the 
anthropoid stock cjuite aside from functional acla[)tation oi increase ol 
weight or degeneration. We must not be dec ei\ed into aclo|)ting the* \ iewv 
that man is very close to the gibbon in that both separated from the com- 
mon ancestral anthropoid-humanoid stock before lumbar reduction had 
prex ceded tcj the extent found in the giant apes. Foi man has a shorter 
thoraco-lumbar spine than the small anthropoid, and the re-elongation 
of lumbar regicjii that makes the number ol segments (a) the same as 
that found in gibbons is due, in the human spec ies, to the loss of .i pair 
of ribs. Man rather shares most cjf the reduc tion tendenc ies in the Icnver 
spine that are common io the great apes. 

Man has retained the c audal vertebrae in a less vestigal condition than 
have the great apes, because his erect bijjed gait and his more capac ions 
pelvic aperture require the support of the caudal muse Ies and vertebrae 
to sustain the weight of the vi.scera. whereas in the anthropoids the pelvic 
opening is constricted, and the semi-crecl atitucle and the use of the fore 
limbs for support when on the ground renders this retention of the 
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caudal vertebrae unnecessary. It is not surprising, therefore, that in 
man the caudal part of the spine normally consists of 4 and not in- 
Irequently of five vertebrae, whereas in the anthroj)oids the number 
tends to be reduced, and the segments are far more amorphous and 
vestigial than in the case of man. 'Lhe commonest numl)cr of tail verte- 
brae is 3 in the great apes and 2 or 3 in the gibbon. In the gorilla the 
caudal portion of the spine (coccyx) is scarcely discernible. In the hu- 
man foetus from tlie fourth to the eighth week the coccygeal region 
of the spine protrudes, and the vertebral segments in it number from 
8 to 11. Subsecjuently, the surrounding parts grow out and cover this 
protruding tail tip, but in a new-born child there can always be ob- 
served a post-anal pit or depression, which marks the point where 
the coccyx disappears below the surface early in the third foetal month. 
There arc a few instances recorded of human individuals born with 
true tails, in which the coccyx, instead ol being bent under, is con- 
tinued along the axis ol the spine and contains a variable number of 
vertebrae. X'estiges of the extensor and flexor muscles of the tail are 
found on tlie uMisal and ventral aspects ol about 10 per cent of human 
bodies dissected, according to Keith, and occasionally there occur also 
small nodules of bone spanning the continuation ol the middle sacral 
artery and re[)resenting the c hevrem bones ol tailed mammals, to which 
arc attached the muscles de|)ressing the tail. I am not aware of any re- 
corded instanc e ol an anthropoid a|)e with an external tail. Such a mani- 
festation would be much mcjre remarkable as a reversionary fact than it 
is in man. 

The piincipal changes in the human direction that seem to have 
taken place at the lime c)l the rise ol the giant priman s were a further 
shoi telling ol the lumbar sjiine by one segment, an eniargement of the 
sacrum to knit the pelvis more firmly to the spine, ;ind a broadening: of 
the pelv ic girdle. 

Coyning Down to Earth: Terrestrial Anthropoids 

A tree is no suitable abiding place for a large and bulky animal. 
Arboreal life offeis an existence of relative seem it) to small and weak 
creatures and a suHicicnt food supply to satisfy their small demands. 
When the picprimaie inscciivores climbed the trees in the Cretaceous 
period, they were liny, defenseless animals. For them tree life offered a 
means of escape from the dangers of the grounci, an adequate basis of 
subsistence, and a chance of development. 

When one group of the Primate Order attained a relatively gigantic 
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size, it forfeited most of the advantages offered by tree life. A tree can 
scarcely be said to offer an e\istence of security or ( omfori lor an animal 
so heavy that it must kee[) to the larger branches or test out the strength 
of the smaller before it entrusts its weight to them. Such an animal, 
howe\er agile, has to waste a good deal oi time and effort to keep Irom 
falling off the tree. Then consider also the problem ol sleeping. I am 
not aware that any of the smaller primates actually build nests in the 
trees as sleeping quarters for themselves and their young. However, the 
chimpanzee and the orang certaiiiK perpetrate this piiniate anachron- 
ism. and the gorilla builds nests both in trees and on the gioiind. How- 
ever big the tree, and however tough and bioad its leaves, a nest is a no 
more satisfactory sleeiniig place lor a ir)0-[)ound animal than a go-cart 
as a means of ( onvevanc e for a giown up man. 

There is also the matter ot food supply. A diet ol fruit, initN. leaves, 
shoots, insects, birds’ eggs, et cetera, is adecpiate lot small .md very 
agile animal liv ing in a tree. In older to olitain enough ol that |)iovender 
to satisfy its bodily needs, a giant jirimate must range ovei a ( onsiderable 
forest area, bandit apjied by the dillicultv ot arboieal piogiession that 
his great bulk entails. Apparentlv the oiang-ut.m and the (himpan/ee 
spend most ot their time |)ursuing their appetites and never (|uile catch- 
ing up with them. A huge mass ot such uimutritious green si nil must 
be consumed dailv by such animals. With this pi ospec 1. 1 onti asi the pos- 
sibilities ol lood-getting on the ground. 1 leie .n e .dl sons ol^c leeping and 
crawling things which mav be caught and clevoined, as well as the ani- 
mals that lun and jump, line one may giubloi loots and hunt lor eggs, 
pick ben ic's. 4ind ev en go hshing. And il one wants nuts or huii oi birds' 
eggs, it is still possible tcj c limb a tree. 

The gorilla is probably rnainlv a giound leeder. but in a state ol 
nature a rigid vegetal ian. The loui tc'en-y eai -old male mouniain goiillas 
in the San Dic'go zoo were led about .‘k*) |)ounds ol lood a|)iece pel dav 
— all c lioice ti uits, v cgetablc's, and c eieals. .\ goi ilia in his nativ e haunts 
wcjuld be hard put to it to Imd that amount. I hc* S.m Diego goiillas 
became fat, but wild gorilkis piobably ge t few ch.uices to oveicat. 

On the grc:)und the barrieis to free migration and the puisuit ol prey 
are not so numerous a.s in the trees; almost any sjiot on trna littjui is a 
more comfortable sleeping place than the crotc h of a tree. If an animal 
of great size falls out of a tree, other animals come and pick its bones; 
but if an animal on the ground tails, it pic ks itsell up and goes on. 

Living on the ground involves, of course, danger from the attacks of 
other animals. Burrowing habits, speed in locomotion, (|uills, poison 
fangs, unpleasant scents, horny hides, iiuonspic nous coloration — all of 
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these and others are accjiiisitions of protective value. But the best de- 
fense aj’ainst enemies is to be large, strong, and formidable, unless it is 
to be t level. 1 he giant primates were and are both powerful and in- 
telligent. And the most intelligent ol them and the most powerful have 
taken to the ground. I he gorilla is the largest and strongest of the pri- 
mates. He is probably also the most ferrjtious. It seems very unlikely 
that the gorilla has much to lc‘ar Irorn the attacks of any beast of prey 
exc ept man. 1 here is vety little reason to dcjubt that the gcjrilla has been 
dri\ en to clesc end Irom the trc‘es in adult lile c)\ving to his great size and 
large appetite. Ilowexer, his gigantic strength of jaws and arms relieves 
him ol worry in his tenestiial habitat. II the story about the orang-utan 
and the ( lotodile is true, it may be inferred that the auburn-haired ape 
has remained in the trees Irom m(3tives of conservatism and prudence 
rather th.rn because ol imixrtcirc c. 

1 here is some dillereme ol opinion as to the gccilc^gical period and 
thc‘ e\()Iuti()nar \ stage at \\hi( h man’s ancestor took o the ground. Some 
uriiers think that this (tucial stc|) was taken as early as the Oligcjcene 
period and b^‘lore the giant primates had evoked. This necessitates the 
supposition that our ])rehum.ui ancestors became terrestrial bipeds when 
ihev were no huger, il as large, as the |)r'esent-da) gibbons. But such a 
small hurn.inoid would scarcek have been able to cope with formidable 
land animals ol the* period either b\ strength or by wile. FA'en today 
nran is a relaiivek slow irrov irrg cre.tture on the ground if he be com- 
parc’d with most terrestrial cpiadr upends, arrcl he is trot ecpiipped wdth 
any elhcacions weapoirs, either clelensive or ollensive. Further, there is 
.dnmdairi ev idem e that the caec t posture and biped gait became a fixed 
habit iir the himiairoid stock before the inain attained its present great 
si/e. .And it is a r cMsonable .issimijition that man s anc c >'ors did rrot reach 
their preseirt position ol irrental donrinairce urrtil their brain si/e largely 
suipassc’d that ol other animals. 

Vet, it would be unwise to prejudge this matter of the time of the 
proto-hiunan desceirt and the bock si/e ol this enterprising ancestor 
until we have examined iir sonre detail the anatomy of the erect posture 
itncl bi|)cal g*rit in nran. Ik .r iomjrarison ol structures and proportions 
invokcal in this human posture and gait with those cif the brachiating 
anthropoids and of pionogiacle rnonkevs. it should be possible to obtain 
evidc'irce as to the derivatioir ol irran ^^om giant brachiator or small 
gfoi^n^d ;ipt'. llc'tc'. hov\ c'v c‘r, w'c may incjuiie into the probable causes 
that imjrc'llc’d thc'sc’ prermising anihrojroids tc3 such a radical change of 
habitat. "I'here iirc' those* who Ic’elrly jrostulate a defeat esttition of the aiea 
in whic h our .inthroperid ancestors dwelt, suppersing that they descended 
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to the ground because the trees died under them or burned up or other- 
wise became non-existent. In my opinion, this liypothesis is ridiculous. 
Any change of climate involving deforestation of the ancestral area 
would either be sudiciently gradual to peimit our atboteal ancestors 
to migrate tc3 c:)ther fenest /ones or. if ol a sudden or catac lysinic nature, 
wc^uld have destroyed both the trees and the a|)es j)eulung thereon. 
When the climate changes, most animals follow their congenial ein iron- 
ment to a place where it remains fixed and constant. A cal does not be- 
come a walrus because of an inundation; it either diowns oi sc utiles away 
to dr> land. But an ostrich might abandon an arboreal lilc* because it 
found itself too large for the tiees and might gi\e up IKing bec ause it 
became too hea\y. Vnd an unusualK intc*lligent aniliiopoid ape iniglu 
take a chance on the ground when an ai boreal life bee aine too i iani|)ing. 
especially if that anthropoid ape were pro\ided with mighty hands and 
powerful jaws. 

Let us suppose, then, that man’s ancestois neither fe ll our ol the trees 
nor fell with the trees but descended to the ground on ilu ii own initia- 
tive. leaving their more cautious and conservative anthiopoid re latives 
glaring at them disapprov ingU liom the branches. I hese* ladical ances- 
tors of ours saw and acce|>ted the chance ol a laigci, mou- vanccl. and 
fuller diet; they wanted to live their lives moic' abundantlv. 

An ingenious but somewhat impiobabic* iheorv ol a|)e and human 
evolution has been sketched bv ). R. dc- la II. Maieti.' 11c* atuinpts to 
refer the erect j^osture, the e\|)ansion ol the brain .md skull, .ind the loss 
of body hair to the results ol ia|)id leac lions to iodine cU lic leiic \ . The 
common Drvopithec ine ancestors ol both man and the* pieseiu a|)t‘s :ire 
thcjught by Marett to have been small, light boned, phvsiologic allv el- 
ficient afies. which brachiated. Ihe br.uu h that diveigc*d low aid hu 
manity moved into mountain aieas above the iicc* line* and vsas iheu* 
subjected to seveie miner.d delic ienc y- cspc*c ialK ol iodine. I he lesull 
was not cmlv cranial ex|)ansion and denuckuion ol the haiiv coal, but a 
sort of achondroplastic shortening or ciippling ol ilu* spctiali/ed bra- 
chiating arms that necessitated depc-ndenc e U|)on ihc* lowei limbs loi 
loccjrnotion and. hence, an eiect posture. I he giant body si/e, Maieti 
thinks, may have develc^ped independentlv in man and in the apes that 
remained arboreal, as a result of iodine ec onomv supposediv promoted bv 
large body surfaces. Lhis view envisages the lust men .is v ii luallv hairless, 
achondroplastic (a term denoting lailure of noimal c .iriilaginous devel- 
opment in tlic Skeleton), and hydrocephalic (“waiei on the biain”) pyg- 
mies. Some of us may not admire man inotdinaiely but still may hesitate 

Marett, Race, Sex and Environment, chap VI and fKiuifu 
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to attribute his origin to a series of pathological accidents resulting from 
deficient mineral supplies. 

Standing U f) ajul Walkmg: I he Biffedal Humanoid Stage 

W^hen the proto-human ancestors f)t man took to the ground, they 
were offered a theoretical ( hoic e ol several different postures and modes 
of locomotion. 1 hey could become j^ronogradc and go on all fours; 
they c'ould ado[)i a scjuatiing posture with the knees bent and develop 
a hopj)ing mode of ])i ogression; or they could stand erect and walk upon 
the hind limbs. I he ancestors of the babcjon took to the (jtiadrupedal 
gait and jjostuie. 1 he indri lemurs hop when on the ground like the 
tarsieis in the trees; the gihbon moves along the ground in the erect 
posnne, holding its arms up and walking on its two feet with the legs 
inc c)m|)Ietel\ extended. Actu.dly, the way a primate progresses on the 
ground mav be predetermined by the bodily adaptanons effected by its 
|)osture and its method ol locomotion in the trees. 

I'he ail' CM ! , of the baboon were |)ic)nogi.ide tree monkeys, running 
.dong the br.inchc's and leaping with their hind legs. They occasionally 
sat up or sejuatted in the trees with the knees drawn up toward the body 
(flexed), but thev weie not realiv upiight primates, and they did not 
brachi;itc‘ (swing tiom bough to bough by means of the arms). Their 
foi c* and hind limlis w ere of a|^proximatel> ecpial lengths, and, when they 
took to the ground, the v naturally and inevitably assumed a pronograde 
|)osiurc* and coniinuccl to use a cpiadrupedal gait. These proto-baboons 
|)ic)bablv vseiit to caith as .i result ol their large size, which rendered 
them ill-fit led loi aiborcMl lile, while ^^vength ex^-upted them from 
most ol the clangeis ol attacks by other animals wluii on the ground. 
Ikiboons live in loc kv .md iieelc\ss or scantily forested areas. But I doubt 
that tht‘v ueie driven to the ground by dearth of trees. Perhaps, how- 
even. one* should concede less to initiative and more to body bulk and to 
the* environment .is c.iuses ol theii change of habitat than in the case of 
man’s anc estors. 

.\ lic)|)|)ing gait recpiiies specialization ol the hind limbs. The tarsus 
oT vault of the loot mav be greatly elongated, and a long and heavy 
c enmterpoising tail is desirable. No c hanges in this direction during the 
aboreal i)ei iod i)rei).ired man’s am estoi for such a gait on the ground, 
unless, as Wood lones may think, man springs from a hopping tarsioid. 
nop|)ing involves a takeoff fiom a positiem of rest in which the legs are 
Ilexc'd, the lemur being per|iendicular to the erect spine or the knees 
drawn up toward the alxloinen. Hovvever, man does not hop. 
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Dr. Dudley Morton has argued that posture is a bioinec haiiiral in- 
teraction between the organism and gravity. The more massive the head 
and fore [)arts ol an animal, the farther removed from the hind (piarters 
is the center ot weight, and the more diflicult is the elevation and main- 
tenance of the spine in a vertical position, not to mention the problem 
of balancing the top-lieavy body on the hind legs. On the otliei hand, 
the nearer the center of gravity approaches the ])elvis. the more e.isily 
can the body be erected. In the case of the kangaroo and ol some extinct 



Fig. 8. Skclrfon of a k.ingaioo — ro illiistraic hopping posture, use f)f the lie.i\) 
tail in the irip<j(Lil statue, and flexed position of the* thigh horns 

reptilian fotms, a heavy countei poising tail helps ihe .inim<il to assume* 
an erect position ndg. !S). I'he goiilla, c hiinpan/ec*. and oiang all h.ive 
such massive heads and chests and such In-aw .urns that the weight ol 
the forepart ol the bod) nee c*ssitaies the snppoit of the loie limbs w hen 
moving upon the ground (Fig. 9). Dr. [ohnson said: Sii, a woman’s 
preaching is like a dog walking on his hinder legs; it is not well done, 
but you are surprised to find it done at all.” Flu* latte r |)ai i of this state- 
ment may l>e applied aptly to the occasional eree t bipedal movements 
of the gorilla and the chimpan/ee. 1 hese animals aie too top-hcMvy to 
become erect bipeds. 'Fheir hind limbs are loo wc*ak to support the lull 


1* Morion. “Fvoliilion of Man’s Fred Fosn rr,*’ p|> 1 18 If 
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weight of the body, and their pelves are not adapted for the transmitting 
ol that weight to the legs. I hey therefore bend forward and rest the 
weight ol the forepart ol the body upon their long arms. Because these 
aims are so much longer than their legs, the spine is not parallel to the 
ground but is carried in a semi-erect position. The gibbon, however, 
does not ahva)s adopt a f|uadrupcdal gait when on the ground (Fig. 10; 
Plate II, a, b). According to C’arpenter’s observations, gibbons have 
thiee methods of walking on the ground. 1 he first is c|uadiupcdal, with 



Fig. 9 Skclfioii o( iiKilc- — in illustrate semi-erect posi uc and quadrupedal 

i;.m. cloM^.iiu)!! ol spiius ol u( (k \ertel)iae to bupport unli.danced cranium. 


the legs lairl\ straight, the trunk semi-erec t, and the arms spread widely 
apart. Imgeis e\teiulc‘cl and weight borne on the [)alms. Fhe second is 
using the arms as clutches and swinging the legs througli them. The 
third, the upright l)i|)c*clal gait, is easih learned by young captive ani- 
mals and ma\ be the |)teleiiecl natural method o( locomotion on the 
giound. 1 doubt that it is oiclinaril) the result ol human tuitic^n. The 
gil)l)on is a light and slender animal an 1 has not the huge bulk of head, 
arms, and torso that chaiac teii/e the giant apes. The center of weight 
is nearer to the pelvis, .\gain. the arms are so Ic^ng that the finger tips 
touch the ground when the animal stands erect, so that it is inconvenient 
to n.se them as lorelegs. Finally, the legs ol the gibbon aie long relative 
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Fig. 10. 1 he upright p)sture and biped gait A, running gibbon. 1(. walking man 
(Australian). 


to its trunk length; they arc tapahlc of more or less (ompletc extension 
and arc strong enough to Ijcar the weight of its body in the erect pos- 
ture. Nevertheless, the gibbon is not an easy walker or i tinner and us 
ually takes but a few .ste[)s in the ereti |K)sture without s(|uatling down 
to rest. 

A somewhat misty light on the po.sture and gait of man’s piehuman 
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ancestors has been shed by the researches of the late Dr. Ales Hrdlicka 
upon children who run on all fours.’* T his veteran anthropologist 
over a period ol years collected and studied some 387 cases of children 
who used this (juadrupedal posture and gait, usually beginning between 
the seventh and twellth months and lor an average duration of four 
months. In general, these were strong, healthy, and bright children. 
They were not clumsy and achieved cjuite amazing speed, ordinarily 
working one aim with the opposite leg and placing the flat of the palm 
on the ground with the lingers (ully extended. Mc^wever (and this may 
be impoitant), in some instances the lingers were more or less flexed 
and “usc‘ ol thedoisal pait ol the lingers or ol the knuckles” is recorded. 
In this gait, the legs may be fully e\tendc:d or bent at the knees. Both 
Schultz and Siiaus lay gieat emphasis tipon this use of the palms and 
extended Imgcas in human walking on all lours because it is matched 
in the pionogiadc* gait of the macacpie and other monkey walkers, 
wheieas the thiec* gieat apc\s usually rest their weight on the backs of 
the middle phalanges ol the* lingers with the basal phalanges and the 
rest ol tlic haoc! and wiist practically in a line with the forearm. On 
the other hand, the gibbon, when it goes on all fours, places its palms 
flat on the giounci with its lingers extended, as dc; man and the monkeys. 
St 1 aits points out that the gieat apes, because of the shortness of certain 
muse les tint flex or bend the lingers, cairiot bend the hand back on the 
wrist (In pci extension or dorsillexion) without simultaneously bending 
Ol flexing the- lingers.’' Hence they cannot ^valk on all fours with the 
palms flat and the lingeis stretched out. He thinks that the gieat apes 
have acc|uiu*d tluN limitation in stiaightening the lingers with dorsi- 
flexion ol the hand in connc'ction with brachiation since a slight 
bending bac k ol the w i ist hooks the fingers and enables the apes to hang 
b\ their hands without the expenditine ol great muscular energy. At 
the same time, the limitc*d dorsillexion ol the hand keeps it aligned 
with the loieaim both in hanging and in walking on the ground. 

Now, the impoitant conclusion that vSlraus draws from these facts is 
that man’s aiicestoi never was a brachiator but went Ircnn a pronograde 
monkey gait stiaight to the status of an erect biped walker. He does not 
oveilook the lact that the gibbon, who is also a palmar walker when 
going on all lours, is the most gilted brachiaten' among the primates, but 
he alleges that this small ape has become ada|)lcd to arboreal brachiation 
in cjuite a dilleient manner Irom the giant a|)es, shows wholly |)eculiar 
alterations in cettain muscles of the upper extremity, and has not suf- 

HnlliCka. CInIdirn \\ ha Ruu an All Fanis. 

Sirans. "PosIiik' cif ihr CiriMf \ih* II.iihI 
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fered tJie physiological degeneration of the thumb that has overtaken 
the giant brachiators. Straus concludes that tlie upper e\tveinity of 
man is fundamentally closer to that of an Old World monkey than to 
that of any ape. 

There are several small points in the evidence that seem to ha\ e been 
disregarded by Stiaiis and Schult/ in this argument. The first is that 
Hrdlicka records a lair number of cases in which the human children 
walking on all lours actually rest their weight upon their knuckles, theii 
bent fists. c:)r their flexc'd lingers. The second is that Reichenow. in de- 
scribing the first attempts of a >oung gorilla to walk on .ill loins, st.iies 
that he began to walk on his palms (apparently with extended Ihigeis), 
but soon began to double his fingers and walked on the hindei |)aii of 
his palm and the last joints of his fingers, then finally upon the middle 
phalanges with the palm free and in line with the wiist. The ihiul is 
that ^'erkes has also noticed that the babv diimp begins l)\ liking on 
the palms with the fingers extended and only later w.ilks on the knne kies 
of its fingers. It would, theiefore, appeal that the limitation of fingei 
extension with dorsiflexion of the hand in the gieat .ipcs is a posin.ii.il 
acquisition. If this is so, the fact that human children who run on .ill 
fours usualK ha\e their palms ll.it and fingers exiendccl c allies with it 
no implication whatsoevei as to whether their ancestors biachi.ited oi 
not, anv inoiethan in the case of the gibbon. 

Howexer, Straus and Schult/ are certainK right in holding that bia- 
chiation in the trees is no ne(ess.iry prei ccpiisiie for bipc'clal walking on 
the ground or, at any r.iie, does not foreoid.iin that leiiestiial postnie 
and gait. 

The changes in bodil\ form resulting from elect bi|)ecl gait, which 
man’s ancestors ceit.iinb .'ido[)ted in some w.iv or other, weic* mmu*rons 
and important. Let us first considei the jieUic inodific .it ions, .ic cording 
to Rexnolds.'" The pels ic girdle consists in m.ninn.ils of two ii ic gularK- 
shaped bcjnes — the innomin.ite bones- the dors.il portions of which are 
articulated to cme or more sacral xertefir.ie, and of whic h the lower, an- 
terior ends curve around to meet togethei in the mid venti.il line (the* 
symphysis), thus enclosing an oval or circnl.n pelvic caviiv. I .ich of 
these pelvic halves consists of thiee fused p.nts; .1 dorsal section callc*d 
the ilium, which is articulated to the sacrum; a supenior, .miciioi part 
called the pubis, and an inferioi, posterior pen lion (.died the is- 
clnum. 7die pubis and ischium aie united to form the ventr.il arch 
or symphysis wheie the habeas of the |jelvis join togc-ther in the 
middle line of the body. The flattened bases of the* isc hia lorm the bot* 
o Reynolds, op. cit. 
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tom part of the pelvis, the haunch bones, upon which the sitting animal 
rests its weight. The hind limbs are attached to the pelvis by ball-and- 
socket joints where tlie three portions of the innominate bones — the 
ilium, ischium, and |)ubis — unite. 

In mammalian (juadriipeds, the pelvis may be likened to a bony cylin- 
der llattened from side to side, with its long axis parallel to the spine, 
its dorsal surface composed of the sacrum and its caudal prolongation. 


Tail 


Sacrum 




Tlic pronngradc pelvis 




0 g' 

7 lie prumigradr pelvis lilted upright 



Wiiir.il views Laicral mcw 

Orihugr.idc or upright pelvis 


li^. II. ni.igi .iiiiin.tlic skclclus it) illiisti.itc tiluiioii lioni pronogratle to ortho 
gi aile i\ |)(‘s of |)(*1\ IS 


the \entral surface cut a\\a> for the anterior hall of its length and the 
doisal sulfate simil.uly tut awav for the posterior half of its length 
(Fiir. 11). 

Ihis pel\i( cylinder, elongated foieand-aft and compressed trom 
side to sicl(\ contains the lectum, the bladdcT, and the internal repro- 
duc ti\e oi galls. Its posterior opening contains the orifices ol the rectum 
and urogenital system, and this o|)ening is co\eied by the tail, when 
present. 

The elongation of this pehic’ cylinder affords mechanically advan- 
tageous altac limeiits for the muscles to ac t upon the thigh bones, which 
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are slung from the middle points of the lateral siirlaces ol the t ylindei 
about half way along its axis and almost perpendicular to that axis. The 
elongated ventral symphysis (the lower and posterior part of the arch) 
supports the pelvic viscera, which are disposed along the central tunnel. 
The anterior and dorsal part of the wall ol the cylinder knits the pelvic 
girdle with its appended limbs to the spine. 

When an animal stands np with its sj)inc more or le^s pei pendicniar 
to the ground, this bony girdle (the long axis ol which is paiallel to the 
spine) must now transmit the weight of the entire bodv, with the ex- 
ception of the lower extremities, which is no longer disii ibntccl |)aitl\ 
to the tore limbs and partly to the hind limbs. .\s a usnlt ol this new 
stress, the pelvis is now Hattened downward and e\])anded laterally; it 
becomes lower and brcxider. Its anterior or sn])eiic)r end spreads out. 
making it tnnnel-shaped with the small orilice cliiec ted dounwaid. The 
splaying out of the upper end of the lunnel hel|)s to suppoit the visceia 
and to keep them from sagging down through the |)elvic c.ivitv. 

However, this tunnelling ot the upjun pait ol the pelvis sccaus not to 
have occuried in any of the giant prim.ites excej)! man. Smh excellent 
authorities as Schult/ and Straus regard the* human pelvis as so guMtlv 
specialized and so distinct from that ol thc‘ antluopoid .ipcs that thev 
find it impossible to derive man trom an ancesttal stock of the* 
chimpanzce-gorilla-orang ivpe. The distinguishing c liaracieis ol the hu- 
man pelvis that lead to such phylogenetic conclusions aie: the* c'xtieme 
shortness ot the human ilium, which puts man in the position ol having 
a lower pelvis relative to trunk hpight than anv other |)Mmaie: the* ex- 
cessive breadth ot the .sacral part ol the human ilium nhe poiiion ol ihe 
innominate t)one that articulates with the spinal column); the* lac t that 
in all ot the primates except man the sacium aiiicul.ites with the ilium 
at a point so far above the hip-bone soc kels (the .ic eiabulai that theie is 
no hxed bony structure op[)osiie the pubic bones sue h as exists in man 
in the form cif the lc:)wcr part ot the sacium: the- piopoi tionatciv much 
larger and thicker acetabular or joint-socke t region ol the human pelvis, 
as contrasted with that ot other primates, impiving that the head of the 
human thigh bone is proportionately much laigcr than that cil an> ol 
the quadrupedal j^rimates. 

Schultz argues that the cc.mpaiative shortness ol the human ilium 
represents a primitive condition in whic h man ecpials the mac acpie. and 
that it is safer to conclude tfiat man has [^reserved this primitive condi- 
tion than that he at lirst panic ipated in the trend ol the antluopoid ape.s 
toward increasing the lengtli of the ilium and then very recently ex- 
perienced a secondary and extensive shortening of this part of the jiel- 
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vis.^* This view, in my opinion, overlooks the fact that the hinder part 
of the ilium in man has been bent downward and has <4;rown backward, 
as evinced by the development of the sacro-sciatic notch, and that this 
posterior and downward growth of the ilium in man has ( allied with 
it the sacro iliac articulation and has lowered the position of the sa( nun 
relative to both the acetabulum and the pubic syin{)hysis. kiniher, the 
anterior parts of the ilium have grown forward and have cinxed inward 
to assist in the formation of concave, funnel-like iliac fossae that are 
virtually peculiar to man. These modifications inighi easily eHc*(t a 
compensatory reduction in height of an ape like ilium witli a long sh.ink 
and incipient fcassae, as in the gorilla. Such changes remoxe the form 
and proportions c^f the human ilium e\en farther from such a |nimitive 
primate t\pe as that of the macac|ue ilium than from those of ilie gorilla 
and the orang. Admittedly, it is very dillic ult to dei i\e the human pel\ is 
from that of ain of tlie great a|)es. l)ut it does seem to me that the giant 
apes proxide an intermediate stage in the bioadeiiing the ilmm. the 
incipient coneaxitx of the iliac fossae, and the loi eshadow ing of the 
sacro-sciatic notch. It must be contc'ssed. howexer. th.u such elect sitting 
or standing as is done f)y the anthiopoid apes seems not to haxe the effec t 
of flattening down and funnelling the pelxis, nor has tlu‘ iiu le ase in 
si/e and weight in the giant primates apait liom man pioducccl anx 
such pelvic result. It seems lunessaix to conclude*, then, that ilnsc* |h* 
culiarities of tfie human pelxis are in no \cise indicaiixc* of aiuestial 
modifications f^rought about eithei bx bia(hiaiing oi 1)X sitting eic*(t 
in the trees, but are rather bound up with changes indue cel bx the as- 
sumption of tlie erect post me and biped gait on the giound. 

The cjuadrupedal [)elxis may be compaic‘d with the ciossliai of .i F. 
vvith the tfiigli l>one jointed to it to foim the xcitical bai. One side of 
thecrossl)ar isfcjiined f)X the ilium and the otliei by the isc hium f I- ig. II ). 
From the crest of the ilium, at the head end of the peix is. tlieie e xtend to 
the femur the muscles that flex the thigh bone, raising the* knee towaid 
the abdomen; from the iseliiurn to the le*mur exienel ihe hamsriing 
muscles that extend the femur (i.e., pull it dowincaiel and backward). 
The arms of tlie T therefore proxide, bx the ir exte nsions foie- and-aft, 
advantageous points e^f lexevage from whieh the* flexoi and extensor 
muscles may move the thigh bone, Fhe e rossbai of the I is almost 
parallel to the axis of the spine. 

When, however, an animal stands ereet, a diffeient disposition of 
these points of muscular attachment is necessary to pioxide .id<*quate 
leverage for balancing the body in the new post me and lor xvorking 
IB Schultz, “Characien Ck)nimoii to tiighcr Fnmaics," p. rjei 
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efficiently upon the limbs in its movements. The attachments of the 
muscles that elevate or flex the thigh must be anterior to, or in front of, 
their insertions in the femur in order to obtain a good pun base upon the 
thigh, and the extensor muscle attadiments must be back of their points 
of insertion. I hese re(|uircment.s necessitate an antero posterior exten- 
sion o( the |jelvis. Since the axis ol the lower limb is now parallel to the 
sj)ine instead oi being pei |)endi( ular to it, the points of pelvic attach- 
ment must now bear u|)on the leg Irom an axis mcjie or less perpendicu- 
lar to the spine. 

In the pels is ot m.in, this new recjuireinent is [)ai tly met by a marked 
llexuie r)l the s|)ine in the lumbar region tliat tilts the front part of the 
peKis downward and backuaid, while the sat rum is bent upward and 
bat kuaitl, until the hi |) joint l.ills into the axis td the eret i spine. Simul- 
lanetiusly, the iliat bones, whith are blatle like in t]uath u|)efls but al- 
ready exp.intletl latei.ilK in the huge aniln optiids. grt)w downward in 
their titiisal |)oriit)ns and also tleveloj) lt)iuaitl in a tur\c toward the 
midtile line, until the ventral entls of their t lests aie anteiit)! to the hip 
jt)int anti well abi)\e it st) as tt) .iflorti atlv aniageous leverages for the 
must les that flex the thigh (Fig 12). Flit* inlet of the pelvis now is 
flamed in the e\|)antletl anti tmvetl iliat bones (the false pelvis), which 
drop awav lapitllv in fiont to the low svmphvsis w heie the metlian halves 
t)l the tiue pelvis tome together. I ht‘ upper part t)f the |)elvis is like a 
bottomless basin tilted foiwartl anti with the fioni broken away. The 
ht)llow etl inner sides ol the basin sup|)t)i r tlie pelv it v ist era, and the rim. 
the fiont bioken etlges. anti the tonvex outer sitles give attachment to 
the must les that move the limbs and eret l the trunk. 

I he lateial view of the pelvis is now somewhat like a solid wheel 
(Fig. I‘»). I he up|)er half of the rim is almost itimplete. being ft)rmcd 
bv the iliat i rest anti the leturvetl sat rum .mtl t tuevx. .Almost the en- 
tire lowei anteiioi t|uadiant is t ut av\av. anti the pt)sterior lower quad- 
lant is hollovN etl out v\ hei e the shank ol the ist hitim is separated frtim the 
*posienor liin of the ilitun ,mtl the retiuvetl satrum bv the sacro-sciatic 
notth. 1 he thigh bone socket is neai the tenter t)l the pelvic wheel. 
When vt)u bend foi waitl anti tt)ut h vtiur Imgeis tt) the grtiuntl (Fig. 13A). 
the thigh is lixetl. and the flexor must les t)f the thigh, pulling from the 
lft)nt sulfates of the fixetl limbs upon the anierit)i ptiints t)f the |)elvic 
rim. bend the trunk tltiwnwaitl oi flex the s|)ine and pelvis upon the 
lower limbs. Wht n you stiaighten up again, the extensors of the thigh, 
wtirking again from the hiiulei surfaie.sof the fixed limb, erect the trunk 
by pulling at the points of aiiathment u|)on the posterior and upper 
portions t)f the pelv it rim anti sacrum. 
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The broad pelvic basin in man is tilted downward and iorward so that 
the plane of the superior aperture makes an angle averaging from about 
35° to 55° with the horizontal. The symphysis is lowered, since it no 
longer sustains the weight of the viscera. I'he Iront wall of llie |)elvis is 



Fig. 13. The pi*l\ic wheel. A, the peUis flexed on [hr thi^h \\. .ippioxiin.ite rela 
lions of the flexor and cxiensoi niusdes to the iim ol ihr* uIhmI 

very much broader in man than in the anthropoid a|)i s. |).u liallv bee ause 
the whole pelvis is laieially expanded to sup[)oTt and tiansmit the widght 
of the body to the thigh bones, and paril\ in < onbn init\ u nli the aiin ro- 
posterior, or front-to-bat k. flattening of the mink that lias been one of 
the consequences of the erect posture. I'heie is no doubt that the cxien* 
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sion of the thighs and the lowering of the pelvic symphysis have rendered 
man liable to hernia — the escape ol the abdominal contents. 

Prolessor Schult/ offers arguments against the view, presented above, 
that the erect posture in man has involved a tilting downward and for- 
ward ol the pelvic brim and upward and backward of the sacrum in 
order to bring the hip joint beneath the vertical a\is of the spine. By 
studying the natural pc:)sition of the [)elvis within the trunk (exposing 
one side and lea\ing the other imbedded in the llesh), Schult/ concludes 
tliat the position is the same in all primates except man. lie states that 
in the brachi.uing and, ihcaelore, erect gibbon, the pelvis has the same 
|)osiiion in the Hunk as in the largely c|uaclTupcdal chimpanzee, and the 
uptight |)osition is attained solely b\ the turning of the leg in the 
acetal)uluni or hip socket joint. In man. the lower part ol the pelvis is 
let. titled in the < hatac teristicalU c|uaclrupeclal positioti, aticl the hutnan 
It utik bet oities et ec t only abo\e the s.ic ro-iliac at tic itlatinn, c hielly by the 
bcttclitig ol (he spine in the lutnbat regtoii. lloucner, on Scliultz’s own 
showing, the pubic ot britti .ingle lortns roiighh a right angle with the 
trunk axis in (he c httn|)an/ee (but not in the gibbon, in spile of his as- 
set (ion), and otie ol .about laO in tnatt. In an> event, whether the 
entire pels is h.ts been tilted foru.ard and doutnrarci b\ the bulging for- 
ward ol the lutttb.ir spine .tnd lor the purpose of bringing the acetabula 
cliteitU biaie.ith the .ixis ol the spine, or whether the turning to the 
(‘tec t post me is exc litsixelv ,ibo\e the sacrum, the ellec t has been to raise 
the ti|) ol the s.ictum and tilt the |)el\ic britn lovward and downward, 
rite impottance ol Scinilt/'s atgutuent lies in its contentican that the 
( om|),n.ui\c‘ mot j)hologN and tel.ilioti ol (he |h1\ is in man and the apes 
does ttot v.iltdate the \ ieu th.u brac hi.ttion with its veitical pcasture 
o|)iaied the was .lutom.itic alls lot the erect |K)sture ol modern man. In 
this he IS pi ob.i bis i oi i ec t . sine e the gibbon — at once the most specialized 
bi.ic hi. (tor .md the most ellu ient upright sv.dkei .imong the apes — shosvs 
little, il .ins. modihcation ol the pc*lsis in a hum.tn direction, whereas 
the giiMt .ipc*s. which do .it IcMst show some .i|)|)r()ximaiion to a human 
ts|)eol pels is in the l.itei.il c*\i).insic)n of the iliac blades, ordinarily svalk 
on .ill loins when on the giound. 

The cinscs ol (he human s|)ine in the erect |>osture are easily ex- 
plicable il one* im.igines the s|nne as a seithal. elastic read upon which 
pressure is exeiicd downw.ird. In the thorac u region, the el.astic spine is 
leinloKc’d !>> the shoulclei girdle and the rib cage: in the jKdvic region 
it is leinloiced bs the pelsic giidle (Fig. lOB). At the caudal end it is 

•’» Sdiiili/. ' Skrlclon <if tl«c rnink .uul LuiiI)h." pp Sl('> ScW). 
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again free. The forward flexures of the spine come in the free and un- 
braced cervical (neck) and lumbar (loin) rei;ions, Avhidi buckle forward, 
making anterior convexities. The free tail end is reciiived underneath 
to support the viscera, being held in this |)osition by stiong ligaments 
attached to the haunch bones. 

The lower portions of the pelvic symphysis, instead ol meeting .is in 
the apes, now cur\e away Irom each other to lorin a snl)|)iil)ic arch, so 
that the external reprc^ductive organs, instead of lieing situated at the 
posterior opening of the pelvis, arc now placed antc iioib. be neath the 
subpubic arch. 

With the specialisation of the Icnver limbs for Mip])ort and locomo- 
tion, the legs become \cry much longer .and stionger. I hns. Schiilt/ 
gives the following figures tor leg length relati\e to tnmk length in .idult 
primates: Old World monkeys, lOfl: mountain goiilla. I TJ: oi.ing ni.in. 
119; chimpanzee, 128; coastal goiilla, KU ; siamang. \'M. gibbon. I lb; 
man, 171. Howe\er, in the new born, the rel.iiise leg length in gibbons 
ranges from I'U to 161: in orangs, 121 to 128: in c himpan/ei s. I 1 I to 1 19; 
gorillas, 119 to 12.8; and in man averages 116. I hus. in the piojioiticm 
at birth and, presumabU, in the foetal period, man stands c losei to the 
great, brachiating apes than to the small gibbon. 

The gieat group of muse les that c over the* hont ol the* lemtn and .ne 
attached along a line that extends down the middle of its postetioi sur- 
face is called the Quadriceps extensoi femoiis ( Fig 1 li. I he* k^c c* (a|) 
is embedded in the tendon of these muse les. whit h is atiat lied to the* uppei 
part of the shin bone (tibia) just below the* knee. Fins must le gioup. in 
addition to its function of helping to flex the |)el\ is on the thigh u hen the 
leg is fixed and to flex the lemur on the jielvis when the leg in liee. serves 
to extend the leg on the thigh and is of gieat impoiiaiic e in walking and 
in preserving the upright posture. Similarlv. the* hamsiiing muscles, 
which are attac hed at one end to the extiemitv ol the haum h bones and 
run down the back of the thigh, are inseited in the up])c i poiiions of ihc* 
leg bones (the tibia and fibula) on their postc i loi sui lac c*. I he se muse U s 
flex or bend the leg on the thigh when the lowei limb is in motion .ind 
from the standing position lielp to fialance the bodv. 1 he superficial 
muscles of the calf of the U ; are the chief extensois ol ihe foot at the 
ankle joint. They are charac teristicallv large in man. siik c- ihev aie used 
constantly in running, walking. IcMpiiig. and standing. In walking, these 
muscles raise the heel from the ground, atid in sianditig. thev steady the 
leg upon the foot and ke*ep the knee Irom giving w.iv. The de e p muse le.s 
of the calf and the anterioi muscles of the legs are all sticmgly con- 
"Hie Korporprnporlioricii. ' p IfiH 
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cerncd in the erect posture and the l)i[)cd <i;ait, acting in two different 
ways, according to wliidi point of the exirc'iTiity is fixed and which is 
free. 

The eflect of the great functional demands made uj)on the lower limbs 



I 11 SduMii.ifu <1|SS(( tioii of ilic n^h^ Iri;. Nuwril liom ihv outer side, showing 
.ippioMin.itr l\ the |}(»MtioMs ,ind icl.iiHUis ol the glute.il must les, the exiensoi 
inusdes of tin* thigh, .mil the suj)t iliii.d muim les ol the i.ili. 

by eied |M)smie and biind gait is to iiu tease the whole members in si/e, 
c’spet i.tllv the mnsi Ic* masses and the bones to wliii li thev arc attached. 
Man s leg bones aie miuh longer and the lidges lor muscle attach- 
ments aie much mote sh.n|)l\ defined and difieientialed than in the 
anthtopoid apes, \long thr back ol the human femur, or thigh bone, is 
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a rough ridge (the linea aspcra) which often stands out like a buttress 
or pilaster (I'ig. IT)). This characteristically human feature is an effect 
of die great dexelopment of the extensor muscles ol the thigh, which 
are attached to this roughened line and arc of primal y importanie in 
the elect posture and the biped gait. Although these muscles exist in 




Fig. 15- The I-inea nspeiri \. posterior siirfrue of refill Icimir of i;nnll.i I he siipph tl 
areas indicatr the p. II (>( o\(-i( (1 hv the medi.il .iihI l.iKi.tl ixMHons ol iIm nu.ifliuips 
extensor feinons the areas of muscular acca< luneni .ire srpiiaiid h\ .i sm(K>iIi sni 
face. A', ( if>vs St ( non ol same lemur at rruddle ol Nhali I#, posfcrioi sinl.m cil iiglii 
feiniir of a man uirlr well dcM lopt d pilasier I he I im a .ispi ra is ilie rough rulge 
extending down the middle of lie shah. IV, cross si cHou ol s.mie lemur .ii middle ol 
shaft. 


apes, they are rmu h less stionglv de\elo[)ed, and then aitac hment on tlu* 
back of the femur is stare el\ discernible. I he great development of this 
ridge gives to the human femur a piismaiit cioss section with the apex 
of the prism poiiiiing backward. whercMs in apes the cross section of 
the hone is round oi oval. Similaily, in other hones of the extrcrmiiies. 
the human shaft shapes tend to he prismatic and. in the apes, ifiund or 
oval. 
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The most prolound chanj^cs that took place in our primate ancestor 
when grouncl-clwellin^ became a fixed habit affe( ted tlie foot. Tfiat mem- 
ber had to be cliangcd from a gras])ing to a su])|joi ting organ. In order 
to appreciate these (hanges we must describe the form and function ot 
the loot in various priiiiate groups. 

Dr. Dudley Moilon has enumerated tlie various kinds of loot grasp 
employed b) different piimaies.-^ Small lemuroids and larsioids use a 
clinging or peidiing giasp betauseol the small si/e ol their leet lelaiive 
to the (ire mnteieiu e ()f the boughs. If you attempt to grasj) a pipe m tree 
tiunk ol veiy huge diametei, )ou will Imd that the most eHective grip 
is that between the thumb and the outei digits of the hands, becatise 
the width ol the jjalm helps t(^ ( o\ er the nu leased s|).m. Heiu e, in small 
piimaies. the (lingmg oi |)er(hing giasp in\ol\es large dexelopment ol 
the gieai toe .md ol the outside toc-s and little de\elo|)meiu ol the second 
and tliiid toes. In siu h a ( linging oi pen lung gras]), the I tilt rum (^1 the 
loot (the point .it whith hweu.ige is applied) is the middle point of tlie 
taistis (tin* gioup ol small bones in tlie loot t oi rt‘s])onding to the wiisl in 
the h.md ,ind innsiitutmg m man’s loot the “instep”). In stu h a giasp the 
gi(Mt toe is almost pel ])endi( ulai to the long a\is ot the loot Some lew 
ol the piimates, (s|)e(iall\ the orang titan. em])lo\ a sus])ension grasp in 
width no use is made ol the great toe, and the weight is htnig from the 
cursed oi hooked digits ol the lessei toes. In the maimosets, a regres- 
sion towaid a rodent t\|)e ol loot is obseised in that the great toe be- 
(onies ludimeiitaiN and loses its powei ol oppt)N.ii)il its . and the lesser 
toe nails take on a t law like appeal am e and are dug into the bark ol the 
tiees to gise the animal ,i gi ip. l^ut most ol the j)! imait's t mj)los the leet 
in a ispeol gi.isp that Morton tails hallm ial” (halltix. the gieat toed, 
rids toiisisis ol a llexion t>l the t)p|)osal)le gieal toe toward the outer 
digits, wliith ale Mmultaiietmsls bent towaul the gicai toe. In tither 
woitls. the gieat toe is t in s ed aiountl one sitle t>l the hough, and the four 
lessei toes .11 e t 111 s etl aiound the tithei sitle t)l the bough. T his t onverg- 
ing llexion .diet is nt)t t)nl\ the toe btiiies but alst) the long bones of the 
loot behind the toes (the metat.n s.ils) wlnth ttinesptmd it^ the long 
bones m the jialm til the h.md (the me tat .n pals). W’itli the des eltipinent 
ol the l.iigei pinn.iies. the giasj) t)l h.mds and leet upon the btnighs is 
t'sseiiti.ills smdl.ii tt) w h.it stun h.md gi ip would be if stm wei e to stand 
on a bi.nuli svith som bat k tt) the tree iiunk and. bending dosvn. giasj) 
the bough in litmi ol stm with bt)th hands, tme in advaiue ol the other, 
supporting the s\ eight ol tlie Itne part til sour i)ods uptin the grasping 
aim.s. The inonkess and ajics, in progiessing alt)ng bt)ughs with such a 
Nftirloii. "I \nliiiu)n ol the lo«>i. \ol \ . |>|)- .'^0.7-!^ \ol VII. pp. 2-52. 
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hand and foot grasp, employ the distal or farther ends of the metatarsal 
bones as the fulcra upon whic h the feet are raised in walking. em- 
ploy these same points (the bases ol the toes') — the “hall ol the loot — 
in a similar fashion, rising upon the ends ol the metataisals as we stcj) 
off from each loot alternately. 

Many terrestrial cjuadrupeds arc digitigrade — that is they walk upon 
their toes; hut the primates are |)lantigrade — tlies w.tik on tlie soles ol 
their feet. 

In the smaller |)rimates, whose leet are too tinv to eiu iule the houghs 
upon which they walk, the long axis ol the loot and the pi itu ipal line ot 
leverage [xass through the middle toe. In the gieat anilnopoids the loot 
is large enough to grasp the houglis elliciently so that the loin lessei toes 
arc Hexed against one surtai e ol the hough and the guat toe against the 
opposite surface, riiis clringes the line ol hvci.ige so that it now inns 
between the great toe and the second toi*. tlu‘ Inliiinn now being the 
web between these toes. The sh.dts ol the nuiaiaisal hones aie also 
twisted, those ol the lessei toc\s inuaid and that ol the gieat toe oinward. 
so that thev lace eac-h other in conloiinitv w iih the i ni\( d sin lai es ol the* 
boughs that thev grasp. Dr. Motion has shown that the Inihiional axis 
of the human loot likewise passes hetNscen tlu‘ gie.it toe ainl the lessei 
toes, and, since the })riniiii\c niaininahan line ol le\erage in\anal)l\ 
passes thiough the thiid digit, it is not |)ossihlc‘ to explain the* axis ol the* 
human loot except hv the assumption ih.ii it has been deii\ed lioin a 
large, grasping anthiopoid loot. 

When liiped gait was .issumc'd u‘|>on the gionnd. the* piotr) human loot 
was a large, pielicaisile organ similai in ih.ii ol a ( him|)an/ee oi ol a \onng 
gorilla, riie gicMt toe was opposable to tlie other ioc s and si t oil on the 
inside ol the loot like a thumb; the* lesse i toes weie longi i than those ol 
man and were piohahly cuinccI downw.nd to some extent. oi paiiiallv 
flexed. The fust metataisal. wlmh can us the* gie at toe. was twisted to 
face the four lesser metataisals. I he r.nsus. wliuh now loims the instep 
and contributes to the loot arches, was ,m assoitmeii: ol looselv aiiuu- 
lated and mobile bones lik»* those (d the wiist: the heel bone was f»nl> 
slightly developed.'- Put voin hand down on the table, lesinig it on the 

22 Dr VIorion ar^iic<i rtiaf the .tin stois ttl iu.m riiiist li.iir- Ixr n sin.ili .iiuin.iK ulici) (lu'V 
icwk lo the ground l)c<ausc of a huk of (rushing ni shnru nim^r nf the ninl i.iis.il ir^;joii of 
the tinman Me nssciis ih.ii in (in* .i)Hs ilii'sr hnnf s .nr i miMdi sImm U iud .n 

compared with tfierondinon in ilir ^ihhon .nirl in ih<' nuMiki \ s \f,in i( (,niis ihr (nislioi u iK'd 
tarsus; heiire, fie rinist fi:t\e sr par.ired firnii rtir .niUirt pnid «,(oi C .nid i.ddi ii> (he* ^mnnd 
f)rforc he iKHanie a lar^e arnm.il .in<I (In- iin»rr Inc.insf ll lir.iimu n( iln- wn-hi on (lie I.iimis 
is assumed to ha\e shortened ihc lionrs in fin- j^i.nn p n.ncs I .nn inx .n .ill snic of the ri- 
alily of thi.s alleged "crushing ” of (he inid laisns ni tin cat .i(k \ Scinilt/ ("( h.ii.nteis ( niii 
moil CO Higher Crimaics, * p. Hh) gises the folloumg Irn^ths of (hr cninr i.nsns in propoition 
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oiitsifle of tlic palm and the inside of the thumb and let the interval be- 
tween yoiir curved (inj»ers and thumb make a C. You now have the 
a|)|m)\imale resting position of the jnehensile anthropoid foot. 

The changes necessary lor modilyinj^ this j^raspin;^ toot into an organ 
capable ol sui)poning the weight of the body are fairly clear. First of 
all, the grc'at toe and its su|)pouing metatarsal bone mtist be brought 
into the line of the long axis of the loot; lor a divergent toe, Stic king out 
like a thumb, would be a hindiance to ground walking, since it woidd 
l)e “stubbed” almost constantly. Put >our palms down ttpon the table 
with the thumbs |)ointing inuaid and bear down with vour weight. 
Keeping the same position ol the hands draw in the thumbs toward the 
index Imgeis, so th.u the thumb-lnst linger interspace is obliterated and 
the thumb is biought into line with the oihei lingers. ()bser\e that this 
ino\ement ol .idduction ol the* thumb makes a tiansxeisc* arch of the 
palm of the hand. Notice also that, when y)iir thumb is |xarallcl wdth 
the other digits, it rests u|)on its side so that the palmar surface of the 
thumb is c)|)posccl to the side ol the index Imgci. When the foot w’as 
tTaiisloimed into a suppoiting otgan. the* guat toe was brought into 
line with the othei toes and Icngt hciuci to become a prinei|)al basis fc:)r 
siippoi t of the bod\ we ight. 1 he pullew joint at the l)ase ol the originally 
opposable* gieat toes was llattenecl out so that the great toe no lc:)nger 
could be o|)|)osed dnectls to the* othei digiiN. I he coinerging twists 
ol the* iiu'tataisals ol the lessei toes weie* obliterated to a great extent by 
llattening. whe*ieas. in the* gieat toe. the outward t\\ist ol the supporting 

<»f iniiik nv;ll)N C )ia \\ f »i la iirnnkcN s IJ ' 4 il*!»nn l">:ni.niu Ih. « hiinp.iiurr. IS. gorillas, 21 ; 
man. L't I hr n.imh .mllidiilv Skt 1< n ni ol I hr 1 i imk .iin! I imhs.' j) .SO# ;( acs ihc^o figures 
fni i.iisal Iriigtli i(l.Mi\r lo li'l.il f(H»i U nglh lowci piim.ih" So. gihlH)n i”(l si.inKing, 28; 
oi.nig. 'Jn, I hiiii|Mn/( r C). L;onll,i in. m.m. in In .i Nc^io loriiis ot ihr irnih work, this re- 
l.iiionvhi|» IS onI\ S7 Ihr (Mkiiu' hnmh «>l ilir hum. in t.iisns is .i slow posin.u.il dc\el()p- 
mini Inilhri ihr giMum m i m> noi lo h.i\r .in ilong.iiiil i.nmis .is conii.isiril with loucr 
|>i im.iirs w h( II .In llu' i hinn).iii/i r .imi iP.i i Iom b .i|>|»i(».i( h m.in in ihis fc.iliirc. \sMiming, 
i)owr\er. ilu’ loi u i im ss ol Moi ion s nhsi i\.tiions I lioiihi ili.n ilu* siioiU'iiing nf ihc tarsus in 
Ihr gn .11 .ijM s W.is I III I Iril h\ 1 1 nslnng ' ilnr lo ihr wrighl s hring idacrtl on this p.irl of the 
fool I shoiilii Mg.inl II :.iilui .is .in .iil.ipl.ilion loi gir.iiri mol)iIii\ of ilir tarsus in grasping, 
rmiing siirvs .mil wmghi on horn s doi s noi 1 1 unIi ilu m. il ii dnl. the Iki nan tarsus wouUl 
hr (nishrd On ihr (onii.iix. sii.nn on .i hone is likrl\ lo Ining alumt its eidargement and 
hvprilrophs Kilrnlion oi .i piimiii\r. nnshoiirnrd l.nsns in in. in in.i\ pio\o that his an- 
K-slois di\('igrd fioni ihr .inihiopoid sioik l>f foir ihr gir.il a|>rs h.id Xiiishcd" their tarsals; 
li.ut It <lo<‘s not juo\r ih.ii ihosr amisiois wcir hoinnmnii M.inX aiursiors nia> !ia\e gro\%n 
lo .1 l.irgr si/r m ihr lirrs wiihoni siillriing ihr di gen r.iiion of the lowrr limbs and the 
inirnsr spr< i.ili/.ition ol ihr fool ili.ii ha\r f.illtn lo (he lot of ihe giant primates. A long 
t.iisns IS a shot! pig ii|>on whuh to iiang siuh an iinpoit.ini h\|H)thesis Kiirtliei. tliis theory 
IS in diieci tonti.idu lion lo ilie main iIh'ms of Iih>i eNoInlion deNeloped l>\ l)i Morion him- 
self Mine he makes the shifiing of ihe axis ol le\eiage fioin ihe middle of ihc ftHil to the 
'veil belwef'ii I lie gieat toe and the lessei toe an elleit ol the great iiu lease in si/c of the 
anifiropoid f<M)C eiiahling it to span laige biaiuhes I his he t.dls the "fiumanoid line of 
leverage " 
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metatarsal was retained, but the toe itself was turned out so that the nail 
was directed upward and the plantar surface rested upon the ground. 
The adduction of the <>reat toe contributed toward the formation of the 
transxeise arch of the loot. The four lesser toes, being no longer used 
for grasping, now undeiwent a process of shortening and degeneration, 
which has proceeded so lar in ci\ili/ed man that the little toes olten lac k 
nails and sometimes have lost a whole segment. The great toe retains 
its length because its base, together with the head ol the supi)Oiting Inst 
metatarsal, constitutes one ol the main points of siippoil ol the loot. But 
the great toe has sacriticed its opposability. 

The taisal bones become strong, wedge-shaped bones lirmly arti( ulated 
to form the springy arch of the loot and are no longer loose and mobile 
like the corres|K)nding wiist hones. Mobility is sacrilued to stability. 
The small and insignilicant heel bone ol the grasping primate loot be- 
comes greatly eiilaiged and elongated. Its length (onstitntes the power 
arm of the lexer to whidi is attathed the tendon of AdiilUs. whidi, by 
the contraction of the call muscles, lilts the heel olf the ground in walk- 
ing. The loot is. then, a lexer ol the lirst class, the fuldum being at the 
ankle joint, the weight on the ball of the foot, and the pouei *ipplied 
to the [)osterior end of the heel bone. 

I'he pKxess ol conxersion ol a prehensih' loot to a su|)porting loot 
may be obserxed in an incompleted stale in the goiilla. uhidi in its 
infancy is largelx aihorctd, but in adult xears bcnoines almost e\( lusively 
terrestrial because of its great si/e and weight. l)i. Motion has shown 
that the growing goiilla undergoes.a giadual reduction in the torsion or 
twisting (jf the metatarsals, a lel.ndation in the growth ol the outer 
digits, and an in< tease in the length ol the gteat toe. The goiilla also 
displays better dexelopmeni of the heel bone than does anx other anthio- 
poid. These changes in the loot of the goiilla, in c onse(|nen( c‘ ol its 
descent to the ground, ate similar in kind hut not so mat ke el in dc giee as 
those that must haxe occinred in the exolution ol the modern liutthui 
foejt. But the goiilla has not lost the power of o[)posahilit\ ol the gieat 
toe and has not dex eloped the completely supporting loot that man 
|X)ssesses. I he goiilla is hall hearleclly terrestrial, semi cic’ci. aticl only 
CKcasionally bi|)edal. Each indixidual gorilla becomes j)ainlnlly .itid im- 
perfectly acLipied Icjr a lerrcsirial gait late in lile. f lic gorill.i represents 
astageof exohiiionary vacillation, a postural and locotnoiot compromise. 

We ha\e now arrived at a point where the human line ol descent is 
represented by an erect, grouncl-chvelling biped, whose lower limbs and 
feet have become s[)cciali/,ed lor support and locomotion. No such 
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radical iranslonnation as that vvliidi nictainoi phoscd the lower ex- 
trcniities when man stood erect upon the ground took place in the arms 
and hands. Prolessor Kredeiic Wood Jones has been at much pains to 
show that the skeleton of the Icjrc limb in man is almost identical with 
that ol such a primiti\e acpiatic vertebrate as a tortoise. It is a mobile 
Hurl), with its graspiirg I unction develc)|jc*d by arboreal life. Wc have 
seen that the “errrarrc ij^aiiorr o! the lore limb” lollowed the assumpticm 
(){ arr erec t silting ]josture in the trees. Hut this errranc ijxition in the 
arboreal priirrales was in(onr|)lele and trarrsitory because of the growth 
of the h.ibit ol brachiating, i.e., usirrg the arrrrs lor the purpose ol loco- 
motion irr swingirrg li'oirr bough to bough. I he ellect ol this new’ habit 
was, (d course, to c urtail the |)reheirsile lunc tiorr ol the* lore linrbs, since 
these wc*re now usc’cl to a great exterrt irr susjjendirrg and rrro\ing the 
bcjdy. Irr the amhropoid a])c*s, the arrrrs bee arne elongated in a lashion 
(luile airalogous with the lengthenirrg ol rrrarr’s legs. 

Since there is a clillerence ol opirrion comerrrirrg the existence of a 
brae hiatirrg, giarrt ape st.ige in rrrarr's ancestry, it is im|)or tant to note the 
|)osiliorr ol the huii..m stoc k with relerc*rrce to relative length ol the upper 
extrerrritv— w Irelher rrran is allied to the nronkevs in this leaiirre or to be 
.rr rri-sw inging apes. Sc hull/ '' presents the lollowirrg data lor total arm 
(including hand) length relative to trunk length: Old World monkeys, 
118; gibborr, 2;hS; orarrg, 182; chim])an/ee. ITa; coastal gorilla, ISl; 
rrrountairr gorilla, lal: rrr.in, laO. I hc'se ligures speak lor thenrselves. 
Sc huh/ notes thee .ise of a .Negro w hose relativ e arrrr lerrgth (171) exc eeds 
that ol rrroiuriaiir gor illas ^irrd lalls into the c hirrr|)an/ee range. 

.\rroihc*r resirli ol brachiating is a dispr oi)or i iorrate lengthening of 
the lore.rrm. In the anihio])oid apes, this segment ol the irpj^er linrb is 
greatly eKmgated, whereas in man it is com|)araiivelN short. Sir Arthur 
Keith has ex|)lairred this dillereiic e b\ c allirrg aiierrtitnr to the wav anthro- 
|)oids gias|) a braru h arrd draw irpward the* weight ol the bodv bv Hexing 
the arrrr. (i.e., their halrit ol “chinning therrrselv es”). In such a lever 
irroverrrerrt. the lulc ruirr is .rl the elbow joirrr, the power is applied to the 
rr|)per arm bv the biceps and anterior braihi.rl muscles, and the weight 
is suspended Ironr the shoulder )()ini It is. iheielore, a leve r of the third 
order, with the short brachiunr or U|)i)er arm the nrov cable lever. In 
rnai-r, on the corrtrar y, the tv pic til use ol the arrrr is to lilt a w eight held in 
the haird; the fulc i unr is .it the elbow' .rnd the power is ai)])lied to the fore- 
arm by nreaiis ol the .s.une mus(le.s. but in this c ase the short .md mine- 
able lever is the forearm. In the anihrc)])oid. the short upper arm is the 
»Scruili/. “Die K<)rpor|)ro|K)ruoiRn.“ pp. KnS-lGy. 
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moving lever and aftords by its shortness a greater purchase; in man, the 
forearm is the moveable lever and is, therefore, short, relative to the 
length of the upper arm. 

The biachial index (radius expressed as a pen enrage of length of 
humerus) gi\es the length ol the forearm relative to that ol the up|uT 
arm. Schult/ lound it to be 101 in two lemurs. Of) in ten New World 
monkeys. 101 in twelve Old World monke\s, ll'l in tweniv lour gib- 
bons, 101 in sixty-six orangs, in twenty-nine chimi)an/ees, (SI in lilty- 
one lowland or coastal gorillas, 80 in li\e mountain gorillas and Tf) to 77 
in various human groups. This index incuMses uith age and is mudi 
lower in foetal life in all piimaies except the lowland gorilla. Man is 
closest to the gorilla in proportion ol loieaim to upper arm. both have 
very short radii. Indi\idual human specimens can ac tualK (‘xceed the 
range of the lo^\ land gorilla. Sc huh/ found an index ol 87.1) in a |)erfec tly 
normal Negu^ wcjman, v\lu*reas the highest ligure foi the lowland goi ilia 
was only 85.2. 

Thus the abbresiation of the loiearm has proceeded laithest in man 
but is also marked in the gorilla, the least aiboual ol the anthropoid 
apes. 

Suspending the body bv the arms also elong.ites the hand .ind espc'c iaily 
the fingers and the metacarj^al l)c)neN ol the |sahn. In sue h .i hooked sus- 
pension, the thumb is not used toanv extent, the* \\ eight being supporic'd 
by the four Hexed fingeis. rhc\se consec|uentl\ become^ long and coarse, 
and the muscles and ligaments betueen them extend downward so that 
the digits ol antinopoids are “webbed ” almost to the Inst joint. I'he 
disuse of the thumb tends to result in its atiophs and diminution; in 
the spider monkey and some ol the semnopitlK-c|nes, the extei nal thumb 
has disap{)eared entirely. (Ilearlv sue h a snspc*nsoi\ grasp intc ileres with 
the opposal)ility of the thumb to the other digits. It militates against 
skilled manual movements. When the hand is made an organ ol loco- 
motion, the perlection of its piehensile power is saciiliced. (ionversely, 
in an erect biped animal with fiillv emancipated loie limbs, the more 
primitive grasping function of the hand and the opposabilitv of the 
thumb tend to be retained and further developc^d. The thumb becomes 
long enough to be opj^osed c'onveniently to anv of the outer digits. The 
manipulation of objexts and the tactile use ol the Iree prehensile hands 
both promote manual dexterity, as contrasted with the coarsening effect 
of brachiation upon the hand as a suppoiting membe r. 1 he human hand 
tends to be given over to inde|)cndent movements ol the lingers, whereas 
the use to which the human fcjot has been [)ut has resulted in the loss, 

Schultz, ".Skeleton of the I riink and I.iiiihs," pp 3r»3 
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to a great extent, of independent movements of the toes. The foot is a 
spec ialist, the hand a general prac titioner. 

In rec ent years, the studies of Sc hid t/ liave c leared up a good deal of 
conlusion that has existed alxjut the extent to which tlie human hand 
resend)les and differs Irom the hands of apes and lc:)wcr primates. This 
suhject has to be elucidated here because it bears again upon the dis- 
puted c|uestion of man’s descent from a large, brachiating tree ape or 
Ironi a giound ape that diverged licjin the common ape-human stock 
when St ill a small animal. 

In the first place, hand length relative to trunk height is Icjnger in all 
adult higher primates than in macac|ues, but it is proportic^nately shortest 
in the mountain goiilla, seccjiid shortest in man, ancf relatively the 
longest in tlie most extreme brachiatois — the c^rang and the gibbon. 
Oiangs, c hiinpan/ees, and ai)es of the gibbon family have proportionately 
nariowei hands than the macacpie, but man and the gc:)rilla have very 
broad hands, and the mountain gorilla notabls exceeds man in relative 
hand bieadth. I hese diflerences are illustiated b\ the hand breadth ex- 
pu'ssed as a peuentage of hand length: Old World monkc\s, gib- 
bons, LM ; oiang-utans, c him|).m/ees, ‘b"); lowland gorillas, 49; moun- 
tain goiillas. a.S; man, ll.*’ In all of these primates except the gorilla, 
lelative hand bieadth decrease’s with age. Since the gorilla has a com- 
paiaii\c’l\ slender hand during middle foetal life, Sc hull/ concludes 
that ih(‘ gieat ielati\e breadth of the gorilla hand is a late phylogenetic 
(oi aiKc^iial) ac (|uisiti()n. but that man’s hand breadth was probably 
accpiiu-d at an earU stage of exoluiic^n, and the human stock probably 
ne\c i possessc’d the ts pic alls long and slender brae hiator’s hand. The 
total length of the thumi) lelative to hand length is greater in man than 
in the macacpie. I)ut Ic’ss in the anthropoid apes than in that common 
Old W’oilcl inonkc’N (m.icacpies, a.5: gibbons. 51; orangs. 44: chimpan- 
zees. 17; lowland goiillas. 51^; mountain gorillas. 50; man, ()8.) These 
facts ha\e lead to the assertion that the thuml)s of the apes have been 
atiophic’d in consecpience of their disuse in brachiating, or that man’s 
thumb has elongated. IIcnNever. Schultz points out that it is hardly 
fair to consider thumb length only in relation to total hand length, 
since* the latter has been greatly increased in the extreme bvachiators 
bv suspension and the procc'ss of stretching invohed tlierein. If thumb 
length be exiiressed as a percentage of trunk height, it is found that 
all higher primates have relatixely longer thumbs than the macaque 
and man stands in the middle of the apes (macacpies, 14; gibl^ons, 34; 

2'' Schiill/, "Die' Kr>r|>oi jiu>|M)Ui(Hi(Mi." p. 172. 
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orangs. 23; chimpanzees, 24; gorillas, 22; man, 24).*^ In gibbons only, 
the free part of the thumb, beyond its branching from the palm, in- 
cludes a large part of the first metacarpal bone, whereas, in some gorillas, 
only the farther part of the basal phalanx of the thumb is liee. In all 
higher primates, the relative foetal length of the thumb is greater than 
in adults, but this postnatal decrease is much more marked in (him- 
panzees than in man. The rotation of the thumb that fac ilitates o|)|)osi- 
tion to the other digits is much more developed in higher primates than 
in monkeys and is not present in the foetal life of .m\ i)iimaie. Sc huh/ 
says that this rotation in some chimpanzees is more acUaiued than in 
the average man. 

Finall), with respec t to the hand of man and those of the a[)c*s. we may 
revert again to Straus’ conclusions concerning the absence of biachi- 
ating speciali/ations in the human hand, such as the alteration of the 
short hand muscles in the giblmn; the restric tion of manual dorsdlexion, 
the shortening of the long digital flexors, and the dcgeneiation of the 
long flexor tendon of the thumb in chimpan/ee. orang, and gonlla. These 
consideraticjns made Stratis conclude (with the ap|)aient cone inreiue of 
Schultz) that the upper extremity of man is closer to that of a cat.nilune 
monkey tlian to that of any anthropoid ape. 

It ap[)ears, then, that man is c loser to all of the apes than to the mon- 
keys in thumb length relative to trunk length and in rotation po\cei of 
the thumb and is nearer to the gorilla and chimpanzee in lelative hand 
breadth than to the macaejue, but approximates the hand nnisc uLitine 
of the mcjre primitive monkevs rather than the specialized mvological 
arrangements c:)f the apes (which arc cjuite diflerent in the gibbon horn 
tho.se of the big brae hiatens). Fvidentlv. the piocess of draw ing phvlo- 
genetic deductions frcjm comparative study of the hands is most pre- 
carious. 


Were Mans Ancestors Arboreal Arryi-Sirnifi^ers 
or Pronograde (Wound Aprs? 

We must now come to grips with the main problem that h.is been 
worry ing us in our survey of the development of .in “erec t and featliei less 
biped” from the common an estral stock of man and the apes. Did man’s 
ape ancestors remain in the tices until they had attained giant size and 
prepare themselves fcjr the erect posture on the ground by brachiating 
in the trees? Or did they forsake arboreal life before the development of 
great tree apes and run along the giound on all lotus, insignificant in 

37 Schiilu, "CZharactcrs Ornimon to Higher PrimatcH,” p. Hf). 
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si/e and monkey-like in posture, until they got tlieir hands so filled vviili 
tood, weapons, or mischief that they had to stand up and walk on their 
hind legs? 

I'he arguments may be summari/ed according to the various ana- 
tomical parts that are alleged to show changes supporting one theory or 
the other according to physiological, psychological, or other topics of 
( onsideraiion that may offer apposite evidence. Under each heading the 
pro giant ape brachiator and pro-small ground a|3e arguments may be 
listed. 

1. Lumbar Spine 
pY()-b}(i( hint or 

Suggestions of lumbar curve in great apes; rcdurtion of number of 
lumlKU segments and intreased tendency to incorporate lumbar 
veitehiae in sacium in great a|Ks and man. 

Pio-grouud afyr 

Common possession ol five lumbar segments in gibbon and man (but 
in man an extia segment has l)een added above by suppression of a 
pair of ril)s). 

2. Pelvis 
Pio-hrm Ilia for 

Laleial expansion of iliac blades foreshadowed m great apes; con- 
solidation of sac I um. 

Pio *^)ouu(l nl)r 

Um educed height ol ilium in great ajxs and shortening in man; 
alleged cpiadiupedal position ol ti ue pehis (lov\er portion of pelvic 
gndle) in man; huge si/e ol acetabulum (socket for head of thigh 
boiu ) in man; lack ol clear transitional lorms between human and 
ape pelves, letention ol less vestigial caudal vertebrae in man than 
in the apes. 

3. Piopoi lions ol Lower lambs 
Pro huK huiloi 

liuman resemblance to great apes in short relative leg length in 
embivonie |)eriod and at birth and divergence liorn gibbon propor- 
tions at this tune. 

P)o small ifiound ape 

Human resernbhrnce to gilrbon in relalivelv long legs in postnatal 
period, supposed to indicate that lower limb in man has not under- 
gone degeneration and reduction as in giant biaehiatois 

4. Fool 

P)o b)(i( hiator 

Shift ol axis of loot horn third digit to between great toe and second 
digit in man and great apes (.Morton’s “anthiopoiel-humanoid line 
ol leverage"), supposed to be attributable to huge itureasc ol loot 
si/e in giant brachiatots. 

Pro-^ioutid apr 

Alleged “crushing ol micl-tarsal rc'gion" in great apes, absent in man 
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and the gibbon; general resemblance of human foot musculature to 
that of baboon (Wells). 

5. Rib Cage and Body Cavities 
Pro-brachiatoY 

Suspension of viscera in body cavities by tspe of mesenteiies suppos- 
edly dc\elopcd in gibbons and other apes as result ol upright posiiue; 
flattening of the chest and back as in brachiators. 

6. Upper Limbs 
Pro-brachidtor 

Great relative length of fore limb in which man a|>pi(>a( lies the 
giant apes and \astl\ exceeds the lower piiinates (except the* biachi.il- 
ing spider monke\); lack of any ol the inusciilar oi bon\ speciali/a 
tions found in typically c|uadrupeclal nianimals; liecpieiit occimeiue 
in man of one or more extia heads ol the bicejis. as is icgiilar in the 
gibbon, but uncommon or absent in gi.int apes. 

P)()-ground af)e 

Lack ol pectoialis-biceps-sublimis union and othei s|)eciali/ed mus 
cular leatures of gibbon uppei limb; geneial usemblaiue ol ujipei 
limb musculature to that of monkeys. 

7. Hand 
Pro-bim fuatoi 

Power ol rotation of thumb, appioximated only in gieal .ipcs. 
PrO’ground ape 

Lack of manued speciali/alions ol great apes, such as limited cloisi- 
flcxic^n with extension of fingeis; walking on palms in inlants “who 
go on all fours,” 

8. Teeth 
Pro-brac hiaior 

Inheritance of Dr\opithecus (generali/ed gieat pattern) ol molar 
tooth fcji m in man. 

9. Brain 
Prodjuu hiator 

Detailed resemblances of brain pattein between man and gte.it apes. 

10. Psychology 
Pro-brac hint or 

Results of psychological tests showing closest appi ovmiation to hu- 
man intelligence in gieat apes. 

11. Physicjlogy 
Pro-brac hiator 

Common possession of the blocjcl gioups by ni.iii and ape s. 

On the whole, the evidence pro and con seems to be* oltcn ecpiixocal 
and generally inconclusive. In recent yeais, there has been a siiong 
trend toward the small ground ape theory and .iway liom the gi.ini 
brachiator hypothesis. An imposing list ol aiithoiities inclines to the 
belief that the human stcjick sepaiatecl horn the common anthropoid 
humanoid trunk at about the same time that the gibbon iamily branc bed 
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off or possibly only slightly later. Such a separation prior to the develop- 
nicni ol the <*iant primates would have to he referred to the Oligocene 
pel iod or, at latest, the lower Miocene, and would postulate a divergence 
beginning some 27 millions of years back. It necessitates the belief that 
the detailed resemblaiues o( man to the great apes are largely to be 
referred to the evolutionary phenomenon called “( onvergence.” Among 
the students who adhere to this view, or something close to it, are: 
V. Wood Jones, Sir Arthur Keith, Adolph 11. Schult/, \V. L. Straus, Jr., 
I.e Ciios (Hark. They constitute an eminent and influential majority. 
I he pi inc ipal adherents of the giant brat hiator theory are W. K. Gregory 
and I Ians W'einert. None of these students of human evolution except 
Wood Jones has the slightest doubt ol man’s descent from an ape stock, 
and all e\( e|)t him re((3gni/c the closeness ol human relationship with 
the gi(‘at .ipes. AVood Jones would bring man up from a progressive 
tarsioid amestoi without the intervention of ape or monkey stages. 

To me, the most reasonable solution of the problem, as the evidence 
now stands, lies in a coinjiiomise between the two extreme views. 

IndubiiablN , the e«iilicst aiuestor ol man at the ape stage, when the 
(ommoii anthropoid humanoid sto( k had alieady topped the Old World 
monkev level, was some kind of an arboreal ape not \ct of modern giant 
piimate si/e. I here is no reason whatsoever for supposing that man’s 
aiKcsioi betame a ground dweller while still a monkey. Otherwise, it 
would be leasonable to exped man to show far more intimate re- 
semblaiK e to the mainlv teiiestrial monkev s, such as baboons, mandrills, 
and (hills, than he attuallv does, it onlv through “convergence.” lender 
siu h I ire umstaiK es. he (ould hardiv resemble tlie anthropoid apes, large 
and small, in the inti i( ate way that he in hut does. Walking on all fours 
ought to !)(' at least a legular, and not a rate, method of infant progres- 
sion, il .1 pionogiade gait had been diretilv su|)erseded by erect, biped 
walking. 

Next, if m.m had .in earlv tree ape ancestor, what was the putative 
aibort .d posture and method ol locomotion ol that precursor? There can 
be little doubt that this piehuman aibore.il ape sat up habitually and 
( limbed tree ii links w ith the long axis of the bodv pel pendicular to the 
ground or veitii.il. II the fixation ol the visiera by sus]H'nsion from the 
head end w.is a((iuired in arboreal life, which 1 think is very probable, 
il not lert.iiii, our .iniesior might well have accpiired these modifications 
without having previously bcKmie a (onlirmed brachiator. Since the 
human aiK cstor in ape form must certainly have been more versatile 
and less given to (ramping specializations than the progenitors of the 
present great apes, it would appear probable that the proto-man brachi- 
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ated in moderation, walked the branches sometimes as a biped (as does 
also the gibbon), and perhaps even on occasion went on all lours along 
the boughs. The elongation of the arms in man of today suggests a 
preference for brachiation over arboreal |)ronograde progression, but 
Straus. Schultz, and others appear right in denying to man’s ancestors 
any sucli extensive brachiating sj)eciali/ation ol the U])per limb as 
affected the ancestors of the gibl)on family or those of any of the oihei 
great apes. Let us, then, suppose that tree ape-man was a habitual erect 
sitter, an occasional bough biped, with a penchant lor l)rachiating and 
an inclination to go on all fours when the going was diflicult. In other 
words, man’s ancestor was perhaps a somewhat generalized tree ape in 
posture and gait. He exhibited a catholic taste. 

.According to Carpenter, about 90 per cent ol gi!)bon locomotion is 
brachiating. On the other hand, wild chim|)an/ees in West Africa, as 
observed by Nissen, move along the ground Irom tree to tree. They raiely 
if ever progress by brachiating from one tree to iinoiher. The adult 
gorilla probably spends most of his time on the ground. The transition 
from a mainly ai boreal lilc to a predominantlv teirestrial habitat was 
probabh made gradualU by man’s ancestors, and there is nothing in the 
anatomical evidence that seems to me to weigh heavilv in lavor of the 
hypothesis that an exclusively terrestrial abode and a completely ortho- 
giade gait were attained at a small ape stage. II man’s ancesiois h.id gone 
to ground in the Cpper Oligocene. belore the gibbon was scpaiated 
from the giant brae hiators-to-l)e, I suspect we should have tinned out to 
be (juadrupeds. .At any rate, such a pioirac^ted tenesiiial sojourn might 
reasonably be expected to produce a furthc*i specialization ol the hind 
limbs and the feet away Irorn the generalized pi miate ty pe than ac tu.illy 
is evident. Fusion ol the libula with the tibia and most ol the cuisori.il 
specializations ol terrestrial mammals are larking in the hind limb as 
well as in the lore limb ol man. although, ol course, one could not 
reasonably look lor the development ol a cligitigrade loim ol i^rogres- 
sion in a biped. 

However, it seems to me that the strongest argument in lavor of man’s 
having reached giant status belore he forsook the irc‘cs is. as slated 
above, that the actual handicap ol large size and great weight to an ar- 
boreal animal may well have been a deciding lac tor in causing our ape 
ancestor gradually to change his habitat. It is true enough that, of the 
two confirmed brae hiators and almost e\c lusivcdy arbore.il .i|k s. the gib- 
bon is small and light, the orang big and heavy. Yet the latter shows 
clearly enough in the degeneration of his nether parts the penalty paid 
by the animal that outgrows the trees and still remains there. A com- 
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bination of increasing bulk and superior initiative may have impelled 
our early ancestors to take this crucial step. I do not think that a small 
Oligot ene ape would have had much chance of survival on the ground. 
He would have been too weak, too slow, and too stupid. Practically no 
archaeologist today credits the Oligoccne, Miocene, or even Pliocene 
“eoliths” — the stone tools or weapons thought to have been shaped and 
used by our ancestors belorc sterecjtyped and recognizable tejol and 
weapon forms had developed. But no Oligocene ground ape with a 
human destiny could have survived without such aids to his feeble 
c:)rganic ecpiipment for defense cjr oHense. On the other hand, it is in- 
credible that any Oligocene primate could ha\e reached a stage of brain 
development that wcjuld permit Itim to be a tool-making animal. So 1 
conclude that a|ij)rc)\imately mcidern human size (which is giant pri- 
mate size) and a brain bulk and ner\ous organization that could 
scarc ely have been attainc^d before Middle Miocene times were piobably 
antecedent to, and |)rerecpiisite lor, man’s career as a terrestrial biped. 


Thuigs (uid llsiyig Tools: The /Irms arid Hemds 

1 he indiiec t ellcc ts of the emanc ipation of the lore limb on other parts 
of the body are far more important than the modifications brought about 
in the arms and hands b\ the new uses to which they are put. O. G. S. 
Grawlorcl has gi\en a brilliant exposition of the cli\erse results of tool- 
using and tool-growing.-'* He explains that most animals grow their own 
tools out of the limited mateiials |)ro\ided bs the substances cjf their 
own bod\: they use no other tools. 

Man was the first animal to grow a limb outside of himself hv making 
tools out r)l wood and stone. I his was a great achie\ement. In the first place, 
because it takes muih less lime. sas. to make an eolith or sharpen a stake 
than to grow (anines or flatten )oui tail into a trowel. Moreover, once made 
.md the })rinciple gras|)ed, however dimlv. the external limb is capable of 
an infmitv of modification, self-suggested hv its very inadeciuacv as a tool. 
There is no time* lor .mtomatism to set in before the possibilt) of fresh use 
occurs, |)i()mpted sometimes accicientallv hv the tool itself 

(aawforcl further .stre.sse.s the rm[)ortance of an intelligent brain 
control in the use of an “external limb,” which is unnecessary in cases 
where the tools arc unchangeable becau.se they are a part c^f the anirnaTs 
own body and are linked to the brain by a nervous system and learn 
their jobs so well that they never reeprire to be prompted. 

28(Ta\vford. Man and fin Past. pp. 1-19 
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The invention of extracorporeal limbs put a stop to progressive siruciuial 
modifications, for thenceforth such modifications took place outside the or- 
ganism instead of within it as before. 

The importance of tool-using may then be said to lie in the fact tliat 
it eliminates the necessity ot constant functional adaptations in the 
body by empkning external objects to fullill an en\ ironmenial letjuire- 
ment, and at the same time it imposes upon the senses and the intel- 
ligence the necessity of coping with changing (ondiiions, and ol con- 
trolling movements that can ne\er become automatic because the\ in- 
volve the utili/ation ol an inanimate and unintelligent mass in a |)ui- 
poseful and skilled manner. 

The tool-using and tool-making capacities ol anim.ils are limited not 
only by the accjuisition ot tree and prehensile loie limbs, but also by 
their intelligence. In this connection, it is impoitani to desciihe the 
extent to which anthropoid apes arc able to uiili/e and to m.ike imple- 
ments, as determined b\ the experiments ol ps\c hologists. Foi these 
tests should show whether the limitations ol the animals arc* those of 
physical or ot mental ca[)acity. Redder tried a scries ol c*\pc i imenis with 
chimjianzees in which a desired object, such as some loim ol lood, could 
be reached only by the emplcnment ol some tool oi implement. ' In one 
such experiment, the chimpanzee was lied so as to lindi its r.inge e)l 
movement, and the cd)iecti\e was placed on the ground outside ol this 
periphery, while a string atiachc‘d to it was lelt within teach. Although 
in some cases the string was three meters long, the animal ne\c*r lailed 
to use it and to pull the object Jo ilsell. alwa\s gazing .it the* object and 
ne\er at the rope. In this case, both motot al)ilit\ and intelligence weie 
adeejuate fear the solution oi the pioblem. 

A similar experiment irnohed the use ol a stick lot diagging within 
reach of the animal in the cage some desiied object placed outside c)l 
the bars, such as a banana. When the stick was lelt within the* lielcl of 
vision of the chimpanzee, it was epde kly and handiU utilized loi sec tiring 
the object, but, if tlie stick was out ol sight, no elloit would be m.ide to 
search for it. On the other hand, if the ape h.ippenc ci to tui n aiound and 
notice the stick, it would then seize and use it. Olten the chimpanzee 
would attempt to drag the objec t c)utsidc* the l)ai s w ithin rc ac h b) using 
such obviously unsuitable tocjls as straws, gicen plant stocks, stones, et 
cetera. It is obvious here that the limitation ol the use of the tool is 
prescribed by the animal’s lack ol intelligence and not by phvsical in- 
capacity. 

A problem frecjuently set lor apes involves the suspension out oi reach 

w Kdhler, Mentality of Apes, pp. 25 ft. 



THE PRIM/VI E LIFE CYCLE 137 

of a banana or some other desired object and the provision of one or 
two boxes with wliich the animal is required to reach the objective. The 
animals apjiarently learn with ccmiparativc case to j:)iish a box beneath 
the objective, climb upon the box, and thus secure the prize. I fie quick- 
ness in the solution of the problem seems to clc|)encl a^ain upon the in- 
telli^eiKc* ol the individual ape rather than upon its agility. Such 
problems aie easily solved by c himpanzees and with more difliculty by 
orang-uians and gorillas. 

Piolessor Kcihlers (him|)anzees easily developed for themselves the 
use ol Stic ks as levers. 

I'hc tank, which rccci\ed the waste water used to wash out cages, was 
closed by a thick wooden lid and iron bolls. But there were cracks, and it 
became a peilect mania with the apes to scpiat beside the tank, armed with 
stiaws and sticks which they clip|x*cl in the loul lic|uid and then licked. Of 
romse things would ha\e been much easier il the lid had been remo\cd, 
and. c it her because il mo\ed easiK under the groping hands, or because it was 
eas\ to undei stand the* situalic^n. i}n\ obstacle was remcj\ed “eaih and olten” 
eithei with the lial rri hand of a creature whose* strength is capable of burst- 
ing open an iron bolt bedded in cement, or, later, as we increased the solidity 
ol the* sir uc lutes, pri/ed open In means ol a stick, which had formerly func- 
iioni*cl as a spoon, but was exiiemely |)opnlar on its promotion to the dignity 
ol lex er. 1 he chnnp.m/ee uses a le\er in e\acil\ the same manner as inan.^'^ 

I hesc* (himpan/ees also developed the use ol stic ks as digging tools, 
emplosing them in a \aiiets ol ways. Sometimes both hands and teeth 
were tised to thrust the stick into the hard ground, while as olten the 
tough sole ol the* loot was prc‘ssed hard against one end c:)f a stick held 
diagonalls in both h.tnds, thus clriMirg it into the earth. 1 Irese digging 
sticks were used to la\ bare* roots lor locad. 

A chimpan/ee will olten use a stick to |)oke at things or to touch 
things that it is aliaicl to iinestigate with the naked hand. It always 
|)releis to wipe oH lilih, moisture, or what not lioni the surlace of the 
bodv l)\ using lea\es, twigs, handluls ol straw, paper. I lrese animals 
strike with slicks .iird poke with them in pla\. but. when they actually 
“rrrean business.” the\ drop the slicks and use their hands, feet, and 
ic*eth .is w’c*a|Kms. .\e\ ertheless, Kohler s pels de\elo|)c‘d a great fc^nd- 
iKss lor c reeping up to the wire netting of the cage and stabbing unsus- 
pec ting .urinrals or persons with |)ointed slicks or bits of wire. Sticks and 
stones and other objec ts ol various shape's, sizes, and weights were also 
throwMi w ith v.irying |)re( ision and. unlike the usage of Stic ks in hitting 
and thrusting, were em|)loyed as missiles of attack when enraged. 

Ibul., p. 77. 
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The chimpanzees were also very fond of carrying things about on the 
body: ropes, strings, sticks, tin cans, stones. 

The making of implements is far more signilicant ilian the mere 
utilization of objects lying about. .‘\ chimpanzee acc ustomcd to the use 
of sticks will sometimes break oft tlie branch of a tree and use it as a sli( k 
w’hen no loose tool is available. Ihuler similar cirt umstaiK es, it w ill pull 
a board loose from a box and use it as a stick, but. il the chimpati/ee does 
not see the board or the branch as a “separable part.” it will not attempt 
to detach or utilize it. If. for instance, a table is plat ed with its corner in 
the right angle ol a room, and flat against the walls, the t himpan/ee w ill 
pass it by in the search for an implement becatise the table seems ati inte- 
gral part of the wall. 

One of Professor Kohler’s aiuhropoitls succeetled in making a double 
stick by thrusting a smaller bandtoo set tion into .1 larget one in 01 tier 
to re.ich an object un.ittainable by means t)l either ol the sep.irate pieces. 
The stime animal de\elt)ped a metht)tl t)t making .1 jointed siitk by 
sharpening the end of a board by biting until it was sin.ill enough tt> lit 
into the oj)ening of a batnboo stick. .Any t himpan/ee w ill use an int lined 
plank or stick as a ladder, anti mtist t)f them will pile up boxes into 
two- or three-sttiry edifices in order tt) reat h an objet ti\e. 

The foregoing fatts intlitate that chimpanzees oti the giound tend 
to develop ttxil-usitig and ttiol-making habits ttj a limitetl extent. (ile.iiK. 
an arboical life woitld itiilitate against sut h h.ibits. regaiilless ol the 
capabilities ol the animal, becau.se tif the lestritted use to whii h imple 
ments could be put in a tree, but a giountl tlwelling aniin.d, with pie- 
hensile lore limbs and the habit t)f sitting up and, 01 1 .ision.dU . ol si.intl- 
ing erect and walking, is alnmst ceitain tt) employ its bee pieheiisile 
members in rantlom anti esentualK purposelul h.mtlling ol obiet ts. 
From this point, the use of implements anti the m.iking ol tools seems tt) 
depend more upon the intelligeiue ol the animal th.m upon the struc- 
tural modifit atiotis of the lore limbs. Ol t t)utse. so long as .1 tpi.ith upetl.d 
gait is empltryed, there arc oinious lestrit tions n|)on the ties elo|)ment of 
external limbs, btit obseivation t)l the anthroptiitl .ipes titles ntit make 
it seem probable that their ttitil-using abilities are strtttlv limitetl by 
the conformation of their hands tu aims, in spite til the relatise ctiatse- 
ness of these members, icstilting, no tloubt. fiom the lotoinotor and 
suspensory uses to which they aic put. Kohler's ,ipes in l enerife were 
fond of handling strings and straws. Ihey woultl often sit besitle a 
column of ants holding a straw among the inset ts. and. when the ants 
ran up the straw, the latter would be drawn throitgh the ape's mouth 
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and the ants eaten. This unique fishing process would then be re- 
peated many times. Such a sport surely requires skilled and fairly 
delicate manii)ulation. I do not believe that the anthropoifl apes are 
manually incapable of most of the ordinary movements in which man 
employs his hands. Lheir lac k of a material culture is to be traced rather 
to their lack of brains. 

We must remember, lujwever, that an anthropoid ape, torn from its 
natural ai boreal life and forced to live in captivity on the ground, can- 
not be expected to progress in the use of artifacts as did our own an- 
cestors when they voluntarily came down to earth. Tlie great apes are 
“die-hard” Loiies; that is why they have persisted in their outgrown 
leafy abodes. Our ancestors were Radicals; they “took a chance” on the 
gioimd. rhere is no doubt that the first erect-walking, ground-chvelling 
(and therefoie “human”) primates were far more intelligent than any of 
the piesent anthropoid apes. ‘ 

W'iiliout insisting too mtic h upon the obvious, let us consider the new 
uses to which the fore limb was put at this beginning period of human 
existeiKe. Maud fecHling, hand-lc*eling. and hand-fighting had already 
developed to some extent in arboreal life. Fhe new functions seem to 
have bee u c onlined to imiking things and tising tools and weapons. 

The pi iiK i[)al weapons of pi imates are tiudr teeth. In the larger mem- 
l)eis of the oidei. the jaws are very powerful and the canine teeth are 
grcMtIv elongated. I he gi omul clw elling baboons show the most extreme 
de\elo|)mc*nt of snout and canine teeth, and there seems little reason 
for doubting that their ermines function principally as weapons. 

Now It seems < lear that the development of external weapons for the 
rnatiual use of eailv human ground-dwellers transferred to the hands 
once and foi all the defensive and oflensive functions that previouslv 
fc‘ll to tlu‘ lot of the jaws and c*spc*ciallv of the canine teeth. I he ejues- 
tion at issue is whether or not this loss of functic^n of the jaws was a 
primal V cause of the ic*cession or shrinkage th.it is such an important 
liuman c harac tei istic as compaied with the [irc^trusive c'ondition in 
anthropoid apes. I must confess that I find this development of hand 
weapons a somewhat inaclec|uate cause foi such a tremendous effect. 
I he gorilla has the* most powerful arms and hands of any primate and. 
if reports are to be creditc’d, uses these members in lighting. Yet the 
goiilla has the most projc'c ting jaws and the largest canine teeth of any 
of the .in!hio|)oid apes. Ag.iin. some authorities claim that the orang- 
titan lights only with his hands and does not use his teeth at all; yet the 
si/e of the jaws ancl the development of the canines in orangs is pro- 
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digious. This Asiatic ape far outstrips the chimpanzee in size of jaws and 
canines, altimugh the latter is slated to light with its teeth only. The 
elongateef canine teeth c^f the gibbe^n are used in fighting, riie aggiessor 
attacks c]uickly and \iciously. holding his ()j)poncnt with his hands, 
plunging in the sharp canine teeth, then pulling with the neck muscles 
like a carnivore. I he result is a deep, clean cut. (larpeniei thinks that 
some of the healed bone fractures observed in collcc led gibbons have 
resulted from canine bites. Many gibbon males, and some human beings 
who have got too close to captive gibbons, beai s( ars ai testing the e(li( ai v 
c^f the gibbon caninc\s as weapons. Apparently, thev are not much used 
in the preparation ol fo(»d. 

While the use of hand weapons may have resulted in some diminu- 
tion in si/e ol the canine teeth, it would ap|)ear that the |)i c|)ai aiion ol 
food by the hands and by tools must have been lai more im|)oriant as a 
cause of the reduction ol the dentition, f'he diet of the .milno|)oid apes 
is principally Irugivorous. and the long canines are used, sometimes, at 
any rate, to tear av\a\ the tough linds ol the Iruiis that thev cat. l ailv 
man was omnivorous: in hu t. he probably took to the giound |)i im ipall\ 
to enlarge his diet. I here he was able to sec u re a giealc i vai iciv ol lood 
that was at the same time more nutritious and less tough than the vege- 
table fare ol the arboreal anthropoids. Mou'ovei, he verv soon de- 
veloped implements with which to pie|)are his lood b\ cho|)ping it into 
small t)ils, crusliing it, or otherwise reducing ii to |)ie(cs ol siif-h a si/e 
as would obviate the necessitv ol teaiing at it with long canines .ind 
grinding it up with poweilul molars. It is rcMson.ible enough to .isciibe 
the reduction of the canines and the i (cession ol the jaws to these 
functional tiansfeis. but theie is no absolute piool that such was the 
case. 

There mav have been n|)eiative in the human stoc k in the eat Iv ground- 
dwelling stage and in the previous arlioical e\istcncc* ceilam piogies 
sive and non-adaptive heiediiarv Ion cs m. iking loi jaw iccluciion. I>ong, 
tusk-like canine teeth aie a spec iai i/at ion that some ol the ape aiic estors 
of man may never have cle\< loped. Recenilv, ihc ie have* been discovc ied 
in South Africa lossil anihro[)oid a|>es ol kite* Pliocene* oi cail\ Pleisio 
cene date that had vety siuall, non piojc*c ting canines. Net thev also 
had small brains and were indubitable apes. The evidence* ol finds ol 
early human fc^ssils .suggcst.s that some lines were deve loped with tusk 
like canines, which were gradtiallv reduced, whc*reas oihc*rs may have 
lacked them. Scntie primates come with tusks and tails, and otheis come 
without one, or the other, or either. 
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Thinking: lirains and Jau's 

Hie pre-eminent bodily attribute of man is the gieat size of his brain. 
Only an intcllec tual colossus ( ould write an Origin of Species; but an 
idiot may have a brain as lar<*e as that oi a Darwin. Yet, Darwin could 
not have told you why the brain of a genius surpasses that of a mediocrity. 
Far less could he explain the greater gap that yawns between ordinary 
human intt‘lligen( e and that of the anthiopoid apes. Since the time of 
Dai win. much has been learned (oncerning the evolution and functions 
ol the brain, but even now nobodv knows whether man’s brain is so 
l.irge liec.iusc* he is so intelligent, or whether he is so intelligent because 
his bi.iin is so laige. Listen to what one ol the greatest authorities on 
the evolution of the brain, Sir Cirafton Klliot Smith, lias to say on this 
snbjec t: 

M.iii has e volved as the result of ihe continuous c\|)loitation throughout 
the leitiaiv pel iod ol tlu‘ vast possihilities which the re liance upon visiejn 
as the- guiding sc iv,e cic atccl loi a inannnal that had not lost the plasticity of 
its hands [)v looeailv spec iah/»it ion. I'ndc i the guidance of vision the hands 
wcie able to accpinc* skill in action and incidcntallv tea become the instru- 
ments ol an increasinglv sensitive* tac tile* disc i imination, which again reacted 
u|)on the motoi mechanisms and m.idc* possible the attainment ol vet higher 
de glee sol museulai skill, but this in tin n ic ae teel upon the contiol of ocular 
move iiK nts and pie paieel the \\a\ loi the aeejuisition ol stereosc e)|nc vision 
and a lulli i undei standing ol the wot lei and the* naiiiic’ of things and activi- 
lusinii I’oi the c ultiv at ion ol manu.d eiexlei itv w as elite teel hv means of llic 
de s elo))iiien( ol cel tain eoitieal mechanisms; and the* faeilitv in the pca- 
loimanee ol skilled movements emee aeepiiied was not a mono])oI\ of the 
h.incL. hut was at the seiviee of all the muscles. . . 1 he sudden extension 

ol the i.inge- e>l te)n|ugaie uieiveinents oi tlie eves and the attainment of moie 
|)ittise and elite live convtigeiue weie lesiilts that aceiiied lre>m this luller 
tullivaihm ol miisculai skill. I hev were hioughi about as the result of the 
c \p.tnsion of the |)ieliontal coiiex, which piovided the eontrolling instru- 
ment. and .list) hv the huilding up m the mid hr.iin e)t the mechanism loi 
.uiiomat It allv legulaling the temiplex e ooi elinatioiis necessai v to move the 
twt> eviN in association in anv diieetion. 

. Lhis sc‘cnis to mean that thc‘ use ol the eves guides the hands in skilled 
movements, whic h reai t u|)on the biain to bruyg about inc teased control 
ol oculai movements, which again tesult in better m.utual efliciency, 
which develops the* contiolling mechanism of the brain, and so c^n 
around, ad infinitum, in .i beneluent evolutionary cycle, which is never- 

Smith. issn\s on the l'x-<tlnlntn tif Man, pp 1 Ifi II 
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theless a vicious circle ot reasoning. It would appear that man owes the 
large size of his brain to his intelligence and owes his inlclligence to the 
large size of his brain. It seems to me rather that we are diiven to 
postulate certain inherent differences in the ancestors of man. on the 
one hand, and of the chimpanzee, on the other, which determined the 
development of a large brain and a large intelligence in one and a smallet 
brain and a lesser intelligence in the other. 

There is, however, no douht that some sort of tansal relationship 
obtains between the size of the brain and the size of the mind. It is true 
that any man with a brain larger than that of Dai win lonid not wiiie 
a better book than the Origin of Slx'cifs. But it is certain that a man tv ith 
a brain the size of that of a chimpanzee could not even wnd the Otigui 
of Sf^ecies. And I doubt that any chimpanzee oi .in\ descend.mt ol a 
chimpanzee could ever read any book, even it Ids aiuesiois had been 
brought up for untold generations in the Libi.iry ol (longiess. 1 do not 
believe that any gorilla will ever iinent a knile and loik. .ind it he did 
intent them and use them, I doubt it his jaws would sliiink. 

VV'e must credit man’s prehuman arboieal am esiois w uh l.irgei bmins 
and more active intelligence than that of their contempoiau aiithiopoid 
apes: otherwise they would not have descended to the ground. II our 
first ground-dwelling forbears had not been more intelligent than the 
chimpanzees of today, nothing they could have done with then hands 
would have increa.sed the size ol their biains. The h.inds m.niipul.ite 
objects, fashion tools, and use them; the jaws recede, the br.iiti glows, 
and man begins to think. But handling things docs not luccss.uilv pro- 
duce thought, nor do tools make the biaiii grow. Not eveiy tieeloin .ipe 
blunders into intellec tuality. 

These pseudo-philosophical ruminations ate meiely intended as a 
warning to the leader against facile, mechanistic intei jii etatioiis ol ob- 
served or deduced evolutional y changes. He must be on his guatd ag.iinst 
those who readily evolve an entirely new spec ies out ol a new habit. l et 
us now consider the plausible and povsible theoiv of the itilliience ol 
external factors upon the evolutiem of the human he, id and face. 

The skull consists of two parts — the biain-c.ise and the lac iai skeleton. 
The upper jaw is immovabb. halted to the biaiii case, to whtc h the lower 
jaw is also jointed just in Iront of the opening ol the c Ntein.d car. I he 
most important mirsc les concerned in the shutting ol the jaws and in 
cutting or grinding cjbjects held between the teeth are the masseter and 
temporal muscles, fhe mas.scters arise fiom the lowei edges ol the nialars 
or cheek bones and are attached to the crutside of the a.scending |X)rtions 
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of the lower jaws. Put your fingers to your cheeks back toward the angles 
of the jaw. Now open and close your jaws, putting pressure upon the 
( losed teeth, ^'ou will feel the niasseter muscles contract and become hard 
when you close your mouth, and the harder you bite the more these 
muse les will swell out. The temj^joral muscles ari.se from fan-shaped areas 



U) Rcl.iiinii l)(i\\(-(ii liuw n( (cinpoT.il imiMic .ut.uhiiKiK lo brain case and 
M/c (>[ blow I id!L;rv in \. an aduU inaU* .\ustialian. H. an infant gorilla; C. an 
adult Ml. lie goiill.i ( 1 he hc.iNih suppled .iieas aie those io\ered b\ the temporal 
muscles I he lelief of the' brou i idges is shoun bv light stipple.) 


on both sides of the skull vault, behind above, and in front of the ear. 
The libers of these Ian-shaped muscles converge and pass down through 
the lempoial lossae (the c h.uinels between the malar bones and the sides 
of the skull) .uid are aitac hc'd lo the inner suilace ol the ascending parts 
ol the louei jaw. IM.u e vour lingers on vour temples and close your 
jaws fiitulv. ^'ou will feel the contraction ol the temporal muscles. Put 
\our hngc'is .igainst y>tir IumcI farther back and above the ears. When 
\ou close vour jaws tightls. vc^u will still be able to feel the swelling of 
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the temporal muscles. You can delimit their area of attachment to the 
skull by exploring with the lingers the sides of the skull vault while 
working the muscles. \Vhen you close your jaws, the lower jaw is a lever 
of the third order. Fhe lulcrum is at the condyles (the knobs that joint 
the mandible to the skull just in front of the ears); the power is ap|)lied 
to the ascending branches ol the jaws in Iront ol the (oiuhlcs b\ the 
temporal and masseter muscles; the weight is out along the tooth be.n ing 
branch of the mandible. It is evident that moie powei is necessarv to 
operate a long jaw than a short jaw, because the weight arm is longer in 
the former and the length ol the power arm does not iiu le.ise in |)iopoi* 
tion to the elongation ol the weight arm. 1 he animal with long snout 
requites more |)oweitul temporal muscles to t\ork his ja\ss than an 
animal w ith a less [tiojecting lace. Hut, mote powei ltd tcm|)oral muMles 
require greater areas ol attaihment upon the skull v.iuli liom which to 
operate on the jaws. In tlie voung male goiilla, the jaws aie only 
moderately protruding, and the area ol the attachment ol the temporal 
muscles to the skull vault isno gieatet than it is in man i l ig. lbb>). How- 
ever, with the eiupiion ol the second set ol the goulla s teeth, an in- 
tensive growth ol the jaws sets in. and the ,iieas ol attachuuiii ol the 
temporal must Ics to the sides ol the skull iiu lease. 1 he c u sis (Ic lmiiting 
the upper margins ol these Ian-shaped aie.is ol aiiaclunent use* higliei 
and higher until in the lullv adult male* goiilla thev meet .ilong the 
middle line ol the skull rool (Fig. IbCi). In chimpaii/ees and y^i lemale 
gorillas and orang-utans, the e\[>ansion ol the tempoial muscle attach- 
ments is complete when the su])eiioi edges ol the muse lo ol the two 
sides have met in the middle ol the skull vault. Ibit, in the male' goi ilia 
and the male orang iittin. whose canine lec*th aie much laigc'i and |aws 
more protrusive, a great ciest ol bone develops along ihc' middle' line 
of the skull in older to afford additional puic base loi the gic at tc ui|)oial 
muscles that o[)ei.ue their might v jaws. 

.As the jaws ol the adolesc eiii goi ilia become moic' and moie pio|cc ting 
and his temporal muscles climb higher <uicl highci u|) the sides ol the 
skull, the wTight of the jaws and lace ov ci balaiic es more and moie the* 
brain-case, which is poised upon the end ol the spinal column. .Since 
the facial parts and the p ition ol ilu* skull base to which ihcv aie 
attached grow’ much more rapidly than the posteiioi pans ol the skull 
vault and brain case, the junc Hire ol the skull w iih the vei tc bial column 
is displaced farther and laitlier backward until it coiiu*s tc) occ u|)V a 
position that is occipital rathei than basal, and m wide h the jrlane ol the 
cKcipital foramen (the oix-ning through which the s|)inal coid cnteis the 
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skull to unite with the brain) is directed backward instead ot downward. 
As llie head bee oines more and more overwei^lited with increased snouti- 
ness, the muse les and ligaments that arc lastened to tlie back oi tiic head 
and extend down the nec k enlarge and expand their attaelnnents to sup- 
port the greater w^eight ol the jaws. I he areas of attachment of the 
occipital and nu< hal snj)ports, which in the >oiing gen ilia and in man 
are mostly conlmc'd to ilie skull base be hind tlie occipital foramen, rise 
higher and higher up the oc(i]>ital f)one (tlie back ol the head), until in 
the male gorilla the\ reach the temporal muscle areas, where a trans- 
\eise bony crest is de\elo|)ed similai to the median longitudinal crest 
that separafes the two temporal muscle's. Ihus, in the adult gorilla or 
otang, the entire skull vault is co\erecl with muscles that operate the 
jaws or su])|)ori them. 

Now the brain case in a glowing mammal is not made of one con- 
tinuous \auli ol bone but ol seveial bones that join each other at the 
edges, loiming long inieihxking suiuies wiih iiregulaiK serrated, or 
looihc'd. edges. When the hiain is glowing, these sutures or sc*ams are 
open, and the expansion ol the biain is .ic c ompanied 1 )n the growth of 
its l)on\ coNc'iiiig. esjieciallN along thc*se sutuial lines. When the brain 
has completed its giowth. the sutuic's begin to be obliterated from the 
inside, so that in adult animals the skull \ault uliimateK becomes one 
continuous l)on\ she'll. .Such a piocess ol suiinal obliteration .dso takes 
place’ in man. but much moie slowl\ than in most other animals, and 
c ompletc' obliteiation ol the sutuies ol the* c lanial vault is rare, even in 
agc’d |)eisons. 

In the \oung gorilla, the sutures begin to close when the javes start 
t he’ll intensive* glow th dm iiig the* ei upti«)n ol the pei manent dentition. 
l\\ the’ tunc* the’ teinpoial muscles have mounted to the summit of the 
ciaiiial vault, the sutuies have bc’come eiitiielv obliterated, and the 
giowth ol the* bi.iiii h.is c e.isecl. Sutuial obliteiation and brain giowth 
m anthiopoid .ipes aie complete at an .ige vaiving trom twelve to six- 
teen veais. |)eihaps less. Ihit in man. sutuial oblitc’KUion does not begin 
until the eighic’eiith oi nmeieenth \cai and is not completed until old 
.ige. it then. I he biain in man c out m ties to glow long alter the last tcetli 
are eiupted. Piob.dilv human biain giow th pun eeds until tlie twenty- 
lilth vcai ol lile. il not hingei. It is e.isv to .src th.u the ov eriving of the 
skull vault and occiput with powerlul muscle attachments may exert a 
compressing and lestiicting inllueiue upon the expansion of the brain 
in the anthro|n)id a|)es. .\ie we then to sup|>ose that the early stoppage of 
brain growth in a|n’S is the result ol external pressure exerted by the 
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muscles upon the skull? Only in the most indirect way. Tlie sutures of 
the skull normally close because the brain has stopped growing: the 
brain does not stop growing because the sutures have dosed. Sutural 
obliteration begins internally, at least in man. 

There is a type of huiuan idiocy called niitroiephaly, in which brain 
growth ceases at an early stage through some pathological cause. Micro- 
cephalic idiots c^lten have biain cases as small as, or smaller ih.in, that ol 
a chimpanzee, but their faces are ol nearly normal size. The areas ol 
attachment c^f the tempoial muscles on their under sized bi.un cases are 
comparable with those of the chimpanzee, and the c lanial siitures show 
premature obliteration. On the assum|)tic)n that it was this |)iematnre 
obliteration ol the sutures that stopped the giowlh ol the brain in such 
idiots, a number ol operations were ])erlonne(l in which the sutnrc*s ol 
microcephals were opened, lint none ol these opeiaiions lesuhed in 
any subset|uent growth of the j)atieiu‘s biain. \'ou cannot enlarge the 
brain by prying apart the sutures ol the skull. 

Presumably the size ol the jaws inlluenc es iliat ol the biain in so lar 
as a hypertrophy ol the jaws probabh results in a lesse ned blood su|)ply 
for the brain. I'he growth energy that is available m the bodv is diu‘c ted 
to its different portions and if one receives *i disptopoi tionate supply, 
some other must suffer. If you run to jaw develo|)mcnt. von aie scarcely 
likely to e\cel in brain size also. In man. the brains have developc*d at 
the expense of the jaws. and. in the anthropoid apes, the jojvs have 
grown to the detriment of the brain. 

A strictly mec hanical v iew ol slvull evolution in man ic gauls the gieat 
human brain as a direc t result ol lediu tion in si/c* ol the jaws. \c c oiding 
to this opinion, the complete emanc i|)ation ol the loic* limlis in our 
early, erect-walking, ground dwelling ancestors, ii.inslenecl the delen- 
sive functions ol the canine teeth, the c ntting tunc iicms ol the iru isors. 
and a part cjf the grinding function ol the duck teeth to the hands and 
to manual tools. Consecjuently tlie jaws bc‘gan to aiio|)hv and to shiink 
back. In particular, a recession ol the liont poitions of the- |aws and a 
decrease in the size of the canines rc^sulted Irom theii loss ol lunciion. 
The diminution in jaw projection and jaw size bi ought about de- 
creased areas ol the tempC’ al muscle attachments to the skull vault. 
This relieved presstire upon the brain case and gave the brain a chance 
to expand. 

Now, it is probable that the changes desc ribed did take place at al)oiit 
the same time, but it is altcjgether unlikely that jaw reduction caused 
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brain growth. When wc consider the skeletal remains of the early types 
of man, it will be seen that great jaw projection actually is found in 
specimens in whic h the biain had already attained its modern si/e. If you 
do not use your teeth, they will not develoj) proj^erly, and disuse ol the 
jaws undoubtedly will bring about a shrinkage of these parts. But a 
licjuid diet will not increase the si/e of your brain. If you make your 
living by doing leats of strength with your teeth, such as lifting pianos 
on the vatidcville stage, you will unc|uesiionably develop very large 
jaws and \ery power ful jaw mtiscles. You will probably also have a small 
or, at any late, a feeble brain. But the inferiority of your brain will not 
be caused by the use to which )ou put your teeth. Rather your occupa- 
tion will have been determined by ^c^ur siniultanecjus posscssicjn of 
strong jaws and wcMk intelligence. 

It would be moie reasonable to cone hide that man’s jaws ha\e shrunk 
bee .uise he began to use his brain than that his brain has grown because 
he has sio|)ped using his ja^^s. It was the activity c)l the brain in in- 
venting w<*a|)ons and methods ot preparing more e»isilv mastitable food 
th.it relieved the jaws ot a heavv poition ol their buiclen. Yet I am of 
the opinion that this lelaiionship between j.iw recession and manual 
pre|)a]ation ol lood has been tr etnendously e\aggei'atcd. Instead of 
using rude and inelhcicni implements to cut their food into small bits, 
our savage ancc'Ntois probablv held large chunks of food up to their 
mouths and toie at them wiili sharp and ellicieni teeth. It is easier to 
crack a nut between voin teeth than between vour fingeis, and I do 
not bc’lieve that vou begin living to crack it with a stone until your 
teeth have begun to dcgenei.Ue. 

rite growth ol the neo|)allium in the arboreal ancc'stcMs of man has 
been disc ussc*d ip.iges 71-7‘f). 1 he development of visual, auditory, 
motor, and sc*nsoiv areas ol cortical repi c‘sc*niation seems to have been 
assoc iatc'cl with the increased use* ci| these sense's brought abc^iut by the 
life in the tiees, the erect silting j)osiure, and the fieedom of the hands 
for tactile and pic'hensile uses. The cerebiunr consists c^f right and left 
hemisphc'res. each ol whic h is subdivided bv loirg and deep depressions 
called fissures (l ig. 17). I he maiir lissure ol each hemisphere, which is 
called the central lissure, or the lissure ol Rolando, begins behind the 
eve and benc*aih the temple and passers diagouallv upward and backward 
.icross the cerebral hemisphere. It separates the frontal lobe fronr the 
parietal lobe. Llie lissure of Silv ins begins immediately behind the eye 
and runs frac kward and a little upward toward the posterior part of the 
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brain. It separates the parietal lobe above from the temporal lobe below. 
The occipital lobe is also more oi less clearly separated from the other 
lobes by fissures or sulci. 

I he cortical representation of sii»ht is an .irea in the occipital lobe. 
Removal of this area in a tortoise produces little or no ob\ious delec t 
in vision. In a bird stu b a lesion wreath impairs the \ision ol the eye on 
the opposite side, but the impairment docs not amount to blindness. 
Destruction of the visual corte\ of one hemisphere in a cloj; or in man 
causes a visual defect in half c^l the field of vision of both e>es. Destiuc- 
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tion of the \i.siial areas in both lieinis|>heies in man (aiises \ntii.il blind- 
ness. But a do,!.f or monkey whose \isnal areas lia\e l)een destiosed still 
avoids obstacles as it walks. In man. the deslim lion ol the \ isu.d «orte\ 
causes a loss ol memory ol localities .md ol tlie |)osition ol objet is that 
arc visually a|)|)ic( iated; wbeieas those who lose theii si-^ht thtounh 
disease ol the letina retain i>ood memorial pit tines ol positions .mtl 
objects known by si,i>ht. I he area of visual ittemoiv is jtiobabK an aie.i 
zonal to that of \ision proper and has been tailed the visiio jis\dii< aiea. 
.Adjoining this in the pariet.d and tem|)t)ral Ittbes is an aiea that int hides 
the so-called angular gyrus, a tliseasetl tontliiitm t)f whith imjiairs the 
posver of understanding written words. 

The auditory area of tortital repteseiuatittn has been Ititateti in the 
temporal lobe. Destruction t)f this aiea is said it) taitse ■ uttul deafness” 
— the inability to recognize familial wtitds when heard, alihtiugh they 
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arc rccogni/cd when seen. In dogs, such a lesion affects the ability to 
recognize their masters’ call. 

The olla( tory l)ulb is underneath the cerebrum and is greatly reduced 
in man. Disease ol these |)arts has been accom|)anied by a disturbance of 
the sense ol smell. 

The area immediately in liont ol the great central fissure, called the 
pieceniral area, is given ovei to the lo( ali/ation ol iih)vements of various 
paits ol the body; the secjueiue, beginning at the toj), being: perineum, 
loot, knee, hip, .ibdomen, ihest, shoulder, elbow, wrist, hand, eyelids, 
ear, mouth, and tongue. |ust back ol the (cntral sulcus are probably the 
are.is ol sensation lektting to these same |)arts ol the body. It is a re- 
in. likable l.ic t that the cc*nters lor the mo\enienis ol the eyes themselves, 
as c outlasted with the eyelids, occuj)y .1 position in the frontal Icjbcs re- 
moved horn the |)iec eiiti.il .11 cm. It has been suggested by I sc hermak that 
the c yeb.ill mo\ emeiits ol the Ircjnt.il legion are ol a reflex natin e tc3 carry 
the visual held in v. 11 ions diu'ctions in lesponse to sensory data, as lor 
example, the touch ol an object by the hand. 1 he movements of the 
eveballs .iiisirg l..im the occijiital coiiex .ire, according to this view, 
sue h as would dll ec t the g.i/e tcjward something seen in the jjeriphei y of 
the V isu.il lic'Id. 

.\p.ut lioiii the foregoing .ire.is, the luiutions of the cerebral cortex 
are .is vet .ilmost unknown. I his iiiuc h. howesei , is c ertain; the |)oi tions 
ol the iU“oi).illiuni not given ovei to motor .ind sciisoiy functions arc 
■‘.issoc Lit ion aie.is,” in vxhiih aie leceived and blendcxl the impressions 
lioin the diilc'ieiit lecc piivc' aie.is. I lere are stored the memc^ries of 
seiisoiv .ind niotoi ex|)ei ieiu es. Ileie are the seats ol the higher intcllcc- 
tu.il liuictioiis. 1 he liontal assoc i.ition areas ol the br.iin begin to dif- 
leiemi.ite in the* ticc’ sinews .ind inc le.ise throughout the primates, ciil- 
min.it iiig in man. I licse.ueas undeilie the lorehead or brow. Man is the 
“high blow ’ nu inbei ol the Pi iniate Older. .Now. these liontal lobes 
ol the- bi.iiii .ire gc-neiallv .issunucl to lodge the higlier ment.il faculties: 
ineinoi V . judgme nt, iniagin.ii ion. et cetera. II this is true, it is re- 
maik.ible th.it thev should bc»idei upon the motor areas tli.it cxcupy 
the pieceiiii.d legion. Piolcssor Wood [ones oilers an ingenicaus e\- 
plan.uion ol this juxtaposition ol the higher association areas with those 
th.it lepic'sent the movements of dillerent jiarts ol the bodv. He assumes 
th.it the so c. died motoi aiea is one given over to what he calls “pictured 
movements. ” i.e., those movements an .iniinal can see and feel itself 
doing. The fionial aieas anterior to these “pic tured movement areas” he 

*'2 Jones, Alhmral ,\tan\ |>|). IDUIf. 
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conceives to be an extension of this field in which memories of the 
movements are stored and sorted and in whic h the movements may be 
imagined or idealized. Here, perhaps, may otaninaie coneepticms of 
hypothetical movements of the body under imaginary circumstances 
in other words, conceptions of conduct or behavior. 

7’hc animal witlioiit a ncopallial kinac*stheiic area perlorms all iis actions 
in the absence of aiu pictined consciousness ol the action. .\n animal with a 
kinaesthetic area performs actions of whicli it has a ciehnile mental |)i( lured 
conception. It A'/iOirs u'hnt it is doin^. 

An animal with a dexeloping prefrontal association aiea has, in addition, 
niemoiiesol its past actions, ft kjunvs irhat \t is doiru^, and it yrninnlnns uduU 
It has donr. .\n animal with an elaboiated pieliont.il aiea has. in addition, 
the facult) for building up pictures of possible Inline ac lions. It hritna^ what 
it is doijig, it lemembeis what it has dona, and it tan rstnnatr what it 
might do.-^^ 

Wood Jones’ cemception is. in shoil. that reason .mil intelligeiue may 
be the perfection of cortical lepresentations ol the se\er.il senses and the 
development of ample a.ssociation aieas. uhcicas the ongin of higher 
ideals of conduct arc particularly dependent upon the grov^th ol the 
frontal or prefiontal regions. 

As a matter of fact, the examinations of biains ol iniellei tu.illv dis- 
tinguished men seem to indicate that the development ol the ji.nieial 
and cKxipilal association areas aie of ecpial impoii.mce with the frontal 
areas. The skulls of Kam, (iau.ss, .nul Dine hlet showed inai ked develop- 
ments of the parietal region; those ol Bach and Beethoven, ol the pos- 
terior and ccntial legic^n, while in the last two nanucl the pielionial 
lobes were of insignilu ant pioponions. !Ielmhoh/s In.im showed .1 le 
markable develojiment ol the [laiietal region, while the* skulls of (i.uiss 
and Riehaul Wagner exliiliired striking developments of both the paii- 
etal and pre-frontal association areas. ' 

Evidently, man’s intelligence is iniim.ttelv lelaiccl to his possession ot 
a large neopallium, the cortex ol whic h is inti ii .nelv folded .md wrinkled 
in order to afford the maxiimmi neivous sm lac e .ire.i. In geiiei.d, the si/e 
of the ncopallium, the coi lical ic*piesentaiions oi the se nses, the assoc ia- 
lion areas, and the complc’xiry of the folds h onvolui ions) .md wrinkles 
(sulci), increa.se from the Icmuroids and larsioids up to the great amhro- 
|X)id apes, although theie are individual exceptions in v, it ions families 
and species. In the lemurs, in conjunction with iheii nociuinal habits, 

pp. 192 ft. 

** Sonniag. op. cit., p. 278. quoting I.iiLiani, Tt'\it)oak ot I*hyMolof^ 
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the motor and visual areas of the cortex are exuberantly developed, while 
the asso( iation areas arc small. In Tarsiiis, the ncopallium is smooth, the 
visual ( ortex is relatively larger than in lemurs, and the association areas 
are small. In the New Woild monkeys, the neopallium is much more 
voluminous than in leinins. A Pithetia monkey has a brain three times 
as lar<^e as that of a lot is (Suborder Lemuroidea) of the same body 
weight.''' riie Old Woild monkeys (Clen opithec idae) have reduced ol- 
ladory h>bes but \ery lar<*e neopallia with increased association areas. 
The visual aiea is more complex than in rarsius. The surface of the 
(erel)ium is not ahv.ivs extensi\ely convolutefl. I'he brain c^f the gibbon 
is intei mediate in ( fiaracier between those of the Old W'orld monkeys 
and those of the laiger anthro])oids. *1 he orang utan has a more vc^lumin- 
ous lirain with a more coinoluted and fissuied surface than that of the 
gibl)on. The bi.iin of the (lnm|)an/ee is still laiger. but that of the 
goiilla is hugest of all the anthropoids and in its pattern approaches most 
(loselv to that of man. Neverilieless, the biain of man is \ery much 
laiger than that of the gorilla and weiglis *d)out two and a half times as 
much as that of the gieai ape. The human brain is at)out 1/^50 of the 
entire hods weight, while that of a gorilla \aiics from 1/150 to 1/200 
part of that weight. 

1 he neo|)allium in man is liom ‘hi to () times as large as it is in the 
gorilla and < hiinpan/ee. ‘ l ilneN states tfiat l)\ ac tual [)lanimctric 
measurement the fionial au.i in man coxers 17 per cent of the entire 
lateial suiI.kc' of the biain, in (himp.ni/ee .h' per cent, in gorilla 32 per 
(ent. in baboon .31 pei (eni.and in leiiiui 2.3 percent.^" Duckworth points 
out that the goi ilia's biain is to be regaided as show ing the amount of 
surface aiea lecpiisiie foi the reception of general sensory impulses ari.s- 
ing liom a bod\ of that si/e. since thine is [)robablv no gieat difference 
between ni.iii and the gorilla in tlie deNelo|)mcnt of s|)ecial senses. 

riie e\ obit ion of tlie iu-c)|)allium in the ]n i mates is marked by a great 
nil lease in the motor areas, which is most maiked in man. The great 
si/e of these areas in the human biain piobabU re|)rescnts an increa.se 
in range and \arietv of moxemeiiis lather than an accession of strength. 
In skilled moxemeiits of the hands, lips tongue, and \c3cal apparatus, 
the higher a|)es aie gre.uK inleiioi to man. Destruction of the motor 
cortex in tlie liiain of a dog does not impair tlie ordinary use of the 
limbs, but it lenders the dog un.ible to peilorm skilled movements with 

IbuL. p l’>. (|iio(iiig Hli(M StiMlh 
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the limbs, such as offering its paw to its master, steadying a bone with 
its paws when gnawing, standing or walking on its hind legs, et ( etera. 
When the arms become trained in the use of tools, as in man, these skilled 
movements suffer most heavily from lesions to the motor cortex. (Con- 
sequently, the primates are most affected bv such injuries and man 
pre-eminently so. The area of motor representation in the cortex of a 
given part of the Ixxly seems to depend not so much upon the si/e ol 
the part involxed as the range and \aricty ol moxement. In man. the 
cortical area for the thumb is greater than the combined au as ol c lu st 
and abde^men, and the tc^tigue has a larger aiea than the nec k. 

But, as a fac tor determining the prc'-eminent si/e ol the human brain, 
the association areas are by iar most important, riieir inc lease* in man 
seems to extend to the outlying areas ol geneial and sp<‘cial scnsibiliix . 
Man has a larger and heavier brain than ,in\ ol the* oihei animals except 
the elephant and the whale, and there is not the shadow ol .i doubt th.it 
human intelligence, indixidually and colIc*cii\elv. is most iniimateU 
related to extension of motor, sensory, and assoc iation aieas in the biain 
coitex. If we do not know the details ol this delic.iie and inn ii ate re- 
lationship, it is, nexeriheless, apparent th.it such a rel.itionslnp oi)iains. 

We ha\e already discussed the tool-using c apac ilics ol anihiopnid a|)cs 
in connec tion with the function of the em.nu i|).ited Ion* limbs. Pio 
fessor Kcihler’s chimpan/c‘es in tlieir handling ol objec ts .nui use* ol tools 
.seemed to be handicapped not so much b\ motor in.ibilitx .is b\ kick of 
intelligenc e nec essarx lor put posc lul diic*c lion ol sue h ac t i\ itx . X\c must 
now examine the extent to which anthropoid .ipcs bchaxe with 'in 
sight’ or intelligence whc*n conhontc'd with the x.nious problems set 
before them by experimental psxc hologists. 

Suppo.se you make a blind .dley out ol chicken wiu* .ind place* .\ h(*n 
inside at the blind end, with some food on the othci side* ol the* wiie 
fence just out cd the hen’s leach. I he* hen will beat hclplesslx against 
the obstruction or i ush bac k and forth in li out ol it aimlc sslx I x c*nt ually. 
in its purposeless meanderings. the fowl m.iy get outside of the blind 
alley and reac li the objec tixe by running round the cuixe*. Ibit some 
particularly ungifted specimens will keep bcMting .ig.nnst the* obstacle, 
even when the nec essary detour is shoit. .\ dog. unde r the* same ciic um 
stances, with the food on the other side of the obst.ic le, tin ns tound .incl 
dashes out of the blind alley in a smcjoth e urxe round the fe nc e to obtain 
the food. Professor Kcihler tried this exfxrimeni on a little* giil of one 
year and three months, able to walk alone for a few xvc*c*ks. First she 
pushed against the partition, then looked louncl sloxx ly, let hei eyes run 
along the blind alley, laughed jcnfully, and troiic'd around the corner 
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toward the objective.”® In the case of the hen, the objective, if attained 
at all, is oaincd by a series of pure coincidences; in tlie case of the dog 
and the child, the result is a genuine achievement. A successful chance 
solution (onsisls of an agglomeration of landom movements; a genuine 
adiievement takes |)la(e as a single, continuous occurrence. The animal 
makes lor the objc^ctivc dirc^ctly and smoothly. Usually, when the true 
sc^lution is sti uc k, there is a jerk on the part of the animal, a sudden turn, 
or, in the* c ase of the c hild, a lighting uj) cjf the lac e. 

K()hler usc*cl a variation of this tvpe of exj^eriment with chimpanzees. 

desired object was suspenclc‘cl out of reach in a basket. The basket 
was weighted and swung like a pendulum so that at the end of its swing 
it almost icMc heel a perc h high u|) on the side of the cage. A chimpanzee 
faced with this pioblem sui\eyc‘d the situation cjuietl) lc)r an instant; 
then lan to the pencil and climbed up. waited for the basket wdth out- 
stuichc'd aims, and caught it. Experiments with other animals led 
Kohler to conclude* ili.it exers ehimpan/ee eould solve this problem. 
If v.n i.'itioiis weie intioduc eel. the anim.il .ilw.ixs selee ted the right place 
fioin w hie h the ol/iec live* c oiild be sec tired. 

Allot hei expel intent consists of placing a desired obiect bcyc^nd the 
b.iis of thee .ige with .1 sti ing tied to it .ind leading to the bars. A number 
of othei stiings. be side the “1 ight” one to w hie h the cjbjee t is attac lied, 
are |)l.uecl on tiu* giounci iiinning in a simil.ir direction and crossing the 
“light’ sti ing . 111(1 one anothei . I he c him|).in/ee in these e ire umstances 
will .ilwaxs pull .11 the sti ing tli.it tone lies the objec ti\e, even if it is not 
.iti.uhed to u, he will not usu.ilK pull at a string the end of which is 
obxiousU some distance* fiom the object i\ e. Bui when \er\ hungrx, the 
c hini|).inze*e* will pull at .1 rojie lb, it c|uite .ipjiaientK does not reach the 
objec live, .is Kohlei s.i\s. like* the prcneibi.il cb owning man who clutches 
ai a sti.iw. It seems doubtful whe*ther the concept of '“('Mince tion’’ signi- 
fies to the c himp.in/ee* .until ing moie* th.in c ont.u t. 

Another test consisted of h.inging .i desiie’d object in such a position 
ill. It it could be* 1 e ac lied lioiii the lop of one of a number of closed doors, 
if the righi dooi w.is o|)ened at .1 lull light .ingle to the w.ill. I'he chim- 
pan/e*es le.icliU selected the light door .ind either opened it to the 
propel .ingle .ind climbed up it, or climbed up the door and pushed 
themsebes .ind the dooi .iw.n fiom the wall into the |)re)pei position. 

I he c hmi|).in/ees. howesei. could not gi.ipple with a jiroblcm in- 
voKing the necessiiv of fastening a rojie to .1 eiossbar in order to swing 
toward an ob|etti\e and weie even unable to arrixe at a solution of a 
similar kind b> unwinding a ro[)c coiled round a crossbar in order to 

•'»« Knhici. .\trnlnht\ nt Af>r\. |)p lt-l“» 
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make it long enough for them to take the required swing. They seemed 
to regard a carefully coiled rope as a mere tangle. In |)lacing boxes one 
on top of another in order to climb upon them to reach a desired object, 
it appears that the conception of placing a second box on top of the 
first is very dillicult lor the ape to grasp: lor the second box has to be 
placed so that it will be stable. ‘There is practically no statics to be ob- 
served in the chimpanzee. ’ The animals pile up an altogeihei wobbly 
and ill-balanced structure, because the boxes are not pro|)crly selected 
and carefullv phued; but olten thev succeed in climbing up and icxuh- 
ing the objecii\e because ol their own masteily balancing abilities. 
chimpanzee, attempting to use a ladder, will place it ll:u againsi the 
wall rather than proj) it with the base planted out Irom the wall. Or one 
edge of the ladder ma\ be placed against the wall with the other c'clge 
and the rounds j^rojec ting into spate. Probablv this lat k ol an ap|)rc'(ia- 
tion of statics is to some extent a result of an iiuomplete o|)tit.d realiza- 
tion of situations, but it also may be due tt' the \ar\ ing positions in whit h 
the animal holds its head. It the heatl weie alwa\s held upiiglii. .is in 
man, the fixed ‘above’’ and “below” oiientation might be *it(|uired. 

Mrs. liichgin Kohts tiained a vc:)ung t himpan/ee to matt h objet is and 
colors and discovered that up to la setouds alter the sample was lemoved 
frenn sight the chim|)an/ec totdd matth it suit esslullv. lhoIesv>r R. M. 
Yerkes ex[)crimented with two monkevs and a voting oiaiig utan on a 
problem the solution ol which rc‘quirc‘d the animals to select alwavs 
the middle object, oi an object in some s])ecilu relation to otheis. I he 
monkeys graduallv learned bv a-piocess ol trial and c*i roi . The oiang- 
utan worked for 2^ days without the slightest impiovemeiit and then 
suddenly and finally solved the i)roblem ovei night. It was the opinion 
of the expel imenter that the orang solved his pioblem ide.it ion.div, by 
insight.^' 

Kohler concludes that “chimpanzees manilesi intelligent behavior 
of the general kind familiar in human beings. 1 his ivpe ol intelligent 
conduct extends tcj the least gibed ol the spec les. " He is im lined to the 
opinion that in intelligence too, the aiithiopoid ape is neaier to man 
than to the lower apes and monkeys. He thinks it very piobable th.it 
the chief difference between anthropoids and hum.in beings lies in the 
limitation of the time “in which the animal lives” -th.it is to say. the 
extent to which the animal remembers bac k and considers foi w.ird. Fur- 
thermore, the lack ol sjieet h and the limii.ition ol those inqjort.mi com- 
ponents of thought — “images” — ate among the causes that prevent the 
chimpanzee from developing the rudiments ol a c uliure. I he chimpan- 

Yfrrkcsi. Almost Human, pp 1 1 ^ ff. 
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zee also suffers from a defective optical apprehension of many situations 
and will often begin to solve a problem from too purely a visual point 
of view. Often, therefore, when this animal ceases to behave with “in- 
sight,” it may be the result of his being unable to get “the lie of the 
land.” With respect to memory in chimpan/ees, Kcihler found that his 
apes were able to solve correctly problems in lorm [)erception and in 
color values alter intervals of from to 18 months. However, he regards 
these successes as after-eflects C3t previous perlormances rather than as 
achievements necessitating images cjI the past. He himself tested memory 
by buiying liuit in the presence cjI the animals and, alter obliterating 
the mai ks ol the e\( a\ation, allow ing them to range about in the neigh- 
borhood ol the concealed objects a da\ or se\eral da)s alterward. In 
most cases, ihey went to the right spot and dug up rhe (ruit. He also was 
able to sei me a large |)ropoiiion ol successes in tests in\ol\ing the selec- 
tion ol a photogiaph showing a jull bo\ ol b. man. is in pieterence to cme 
in w hie h the bo\ w as em|)ty. 

\'er) little e\pei iment.d work h.is been clone with the gibbon. Boutan 
tested oneol ilu > uiimals. pailu ularlv with \aiioiis pioblems involving 
the o|)ening ol “Hick” boxes in order to sec me lood. She acejuired in- 
dependeiulv a lew new ideas .md retained toi months their mcmoiy and 
the movements uiiuisite to snccesslul solutions. She lorcsaw her objec- 
tive but lac keel ‘pi ev ision" ol the pro|)ei movements. The gibbon seems 
to be inleiioi in ni.mnal clexteiitv to the other gie.it apes. In two more 
recent studies, the |)eilorm.mce ol the gibbon h.is been matched with 
those of Old Woi Id and New Woi lei monkevs. \t solving laboratory 
problems the sm.ill .mthropoid ape seems leitamlv no better than mon- 
kevs .md m.iv |)ossil)lv be mieiior to them. 

The most extensive .scientilu studies ol the or.ing-utan have been 
those ol ^’c■lkes. This .mim.d shows ’beh.ivioral .id.ijuiv itv *’ in a vaiiety 
ol vs.ivs: bv imit.ition, bv tri.d ol v.iuou> ies|)onses and giadual elimina- 
tion (d those* that .ue unpi olit.ible; bv peicepiu.dlv selecting suitable re- 
sponses and elimin.iting useless ones vMihout tiial: adaptation bv under- 
standing. insight. Ol ide.uion. I'he oi.mg is obv louslv more intelligent 
than the gibbon. Aeiial gvinnastics lecpiire i ooidin.ition, not cerebia- 
tion. 

• N’eikes .ig.mi has conducted. ap|).irenilv , the onlv modern “psycho- 
biological” invc’stigation ol the goiill.i. T he >pec imen he studied was a 
voting lemale mountain goiilla. ('ongo which lived lor two and a half 
years in captivity in Moiicla. This animal was .ipparently delicieni in 
inc]uisitivene.ss or curiosity and was not imii.ilive. profiting very little 
by human tuition, ('ongo showed some ver> pet])lexing inhibitions. 
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For example, a problem was set for her designated by Yerkes as the 
“wound-chain experiment.*’ This involved winding the animal’s moor- 
ing chain in a complex fashion alH:)iit various trees and posts and leaving 
her to disentangle herself. By chance, in the setting of this problem, the 
gorilla was tied, not to her customary mooring tree, but to a neat by lice. 
She failed completely to solve the problem. Siibseciiienily. it was dis- 
covered that she had no ciilliculty whatsoever in disentangling heisell 
when she was tied to her familiar tree but would refuse to .ittempt the 
problem when she was tied to the adjacent tree. “Having initially failed 
of success in that particular situation, she tended to be inliibiic-d there- 
after whenever that paiti( iilai situation was used.” 

In the manij^nlation (3l sticks lot the getting of food, (longo showcxl 
little abilitv, either native or acejuited. In attempting to sweep a |)ie(e 
of apple within reac h bv means of a stick, she would olten giasp the siic k 
and sweep it away Irom the lood, or swee|) the lood awav liom. instead 
of toward, herself. Altei considerable pi at me. h()\^ever. she siu t ceded. 
Professor Yerkes thinks that she had hei objective cleailv in mind but 
lacked the abilitv to make hand and eve woik togeihci. On the whole, 
she was mechanicallv inept to a high degic e and learned onlv vc iv slowlv 
and impel fectly. It seems to follow Irom these experiments that the 
gorilla has very little mech.inical aliility and shows piactitallv no tend- 
ency to utilize obje< ts as tools. On the othei hand, chimpanzees aie 
highly gifted in this wav. 

Yet this gorilla evidenced definite powers of memon. When, alter 
an absence of ten montlis, Piokssor Yeikes lesiimed his e\|)c i inients 
with (ajngC3, she not cmlv recognized him but lesimied her work wheie 
she had left it the previous wiiitei and even sec ined to have impioved in 
the interval. Buried lood was remembered loi scveial davs. She* v\.is 
able to remember either liy location or by c oloi ol the c ont.iinei in wlm h 
the focxl was placed. In the memoiy lesponses to coloi. the* got ilia 
showed cjuicker aclajitaticin to the pioblem than do chimpanzee's. 

Congo showed decidedly less ‘insight’’ in dealing with pioblematic 
situations than Professor \'e: kes had observed in the case of chimpanzees 
and orangs. He is, neverthele.ss. confident th.it the gorilla possesses both 
insight and foresight. In .itiempting U) get the e\[)erimentei to leave 
her cage in order that she might have a mirroi to herself oi sc*< lire loi 
herself food that had been placed on a platlonn, Congo exinbited cpiali- 
ities that made Piolessor Yerk(\s .sus|)ec t her ol a development ol cun 
ning and craft far beyond anything else he h.icl pieviously noted in 
anthropoid apes. Yerkes thinks that (amgo was trying to conceal hei 
♦1 Yerkei and Yerkes, op. at., p. 50.'i. 
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“insights’" rather than to reveal them. In spite of the mechanical and 
other deficiencies of C^ongo, Yerkes is inclined to rank the gorilla next 
to man in intelligence. 

Tlie following table, adapted from this investigator, shows liis estimate 
of the ranking of the various anthropoids in nearness to man in several 
criteria of intelligence. 


C'.uriosiiy 

Gorilla 

2 

Chtmlmuzce 

1 

Orang-utan 

3 

Gibbon 

4 

linitalion 

.S 

1 

2 

4 

IV.u h.ihlrncss 

3 

I 

2 

4 

Attention 

1 

2 

3 

4 

A(i.i[)t.ition with insight 

2 

1 

3 

4 

.Attention with foresij»ht 

2 

1 

3 

? 

Meinois -leinpor.il span 

1 

2 

2 

3 

lin.i^in.ition 

2 

1 

2 

3 

lnstruinenl.il ion 

3 

1 

2 

4 

Aila|)lalion ol eiuiiomnent \crsus 
sell ad.iptalion 

3 

1 

2 

4 

Vf(‘( haiiK.iI ahil iiv 

3 

l 

2 

4 

lleli.ix loial .i(ia|jt.il)ilitv 

3 

1 

2 

t 

ISm holoi;ic.il resenihlance to in. in 

1 

2 

3 

4 


On the basis of mean rating, the (himpan/ee easily is closest to man, 
but Piolcssoi Yerkes, (Citainly the most e\|)crienced student of an- 
thropoid intelligeiu e, (om hides his summary of the subject thus: 

\\‘c‘i (• ( on ( s|)()ndmgl\ \aii(. (l and s.uislactorx data a\ailal)lc for the gorilla, 
it might command fust place in psxc hologic al lesemhlance to man c\en if 
Ic'.s alert, docile, imitatixe. and suggestible than the chimpan/ce.^- 

I he abo\e accotuus of experiments designed to inxestigaie the intel- 
ligence of anthiopoid apes ma\ appear to the reader triv ial and of little 
signiluance, The successes ol the animals in such psychological tests 
aie in no sense spec tac ular. A chimpan/ce roller-skating on a vaudeville 
stage is a nine h more impiessive sight. Ihit the tricks animals learn under 
|)hvsical compulsion do not aflord the slightest scientific evidence as to 
theii iutelligeni behavior. It is easv to irad intelligence intc^ the acti(3ns 
of animals. However, an animal or a human being is not acting intelli- 
gently when it attains its objective by a direct route that arises naturally 
out ol its own Ol gani/ation. as when, tor example, a mcinkey climbs a 
tree to secure fruit. Intelligence is called into play only when circum- 
stanc es bloc k the way of an obv ions course of proc edure, and the animal, 
conlioiilc'cl with the problem, then choosers a rciundabout path whereby 
the dillic ulty may be sin mounted. Such behavior with “insight” or “in- 
telligence” is not restricted to man and the anthropoid apes, as was 
43 ihid., p. rM 
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formerly believed. AH of the monkeys display it in some degree and even 
the few lemurs that have been tested. Some of the monkeys do as well 
as, or better than, the apes. Furthermore many kinds of lower mammals 
and birds demonstrate performance ability in laboiatory tests. 

Perhaps the most important reason why anthropoid apes do not “be 
have like human beings" is because they are not really “teachable.” 
Kohler says of the chimpan/ee: 

It is a continuous source of wonder, and otten enough of vexation, to ob- 
serve how every attempt to ic-mould his biological heiitage “runs oil” an 
otherwise clever and ductile animal of this species “like water Irom a duck’s 
back.” If one is able to pro<luce a ver) temporarv t\pe ol behaviour which is 
not congenial to the chimpanzee’s instincts, it will soon be necessarv to use 
compulsion if he is to keep to it. And the slightest lelaxation ol that compul- 
sion will be loll(3wed bv a “reversion to tvpe”; moreovei, while such piessure 
lasts, his behaviour expresses olleiiNive unwillitigness and indillei iiue to the 
essence of what has been demanded of him. 

The c^rang-utan and the gorilla are said to be even less receptive of 
humanizing infltieiue than the c himpanzee. 

The lirsr grotmcl-dwelling anc castors ol man must have handled objc'cts 
and e\[)crimented in the iiseol tools much as do ihc‘ pic*sent anthropoid 
apes when ol)seived in captivity. Hut otn human ancc^siois ueie on the 
ground through initiative and not throitgh compulsion, bv choice and 
not by necessitv. 1 hey were “free agents.” I hey had the .tliilitv ol profit- 
ing by c\|K*riencc, .No ethnologist today can oiler an adecpiate re.ison 
for the va.sl dis|)aiity of c ulture that obtains between, let us sav. the native 
Australians (perhaps the most piimilive physiia!l\, ii not (ulttnallv, of 
modern races) and the .\ustialians ol P>ritish descent. I he native Atis 
tralian is almost as incapable of absorbing c iv ili/ation as the* c himpan/c’e 
of adc^pting the method ol life and ti ibal c usiouis ol the a hot igin.d \us 
tralian. Yet the native .Australian is a human be ing and behaves with 
insight. He is, nevertheless, almost as cultuiallv inert .is an anthro])oid 
ape. The brain cjl the average Australian is somewhat smaller than that 
of the European, but the ddferences in si/e .iie not commensuiatc with 
the differences in culture. We have no scale lot comp.mng the intelli- 
gence of a native Australiar with that ol a Ftnopcan; still less have we 
any really aclecjuate means ol rompaiing the intelligence ol an anthro- 
poid ape with that of any man. Yet we are laiily sale in .isstiming that 
the .Australian is far le.ss intelligent than is the Fnglishman. ,ind that the 
chimpanzee is much farther removed in his mental capacity from the 


Kdhlcr, op. cit., p. 70 . 
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native Australian. The Australian has had as much time to develop a 
culture as has the Englishman; so has the chimpanzee. If environmental 
circumstances make progress unfavorable, ihe progressive animal at- 
tempts to shift his habitat to a more favorable environment. The pygmies 
of Africa inhabit the same area as do the gorillas; many Bantu Negroes 
also live in these African forests. The gorilla is a brute without any ves- 
tige of a culture; the pygmy has a few weaj^ons, no habitations worth 
menticjning, no language of his own. so lar as is known, and very little 
else in the way of material or immateiial culture. I he Bantti Negro 
lias domesticated animals and plants, h.is accjuired the use of ircm, and 
has an intiicate social organization and sc^ine fairly well de\eloi)ed arts, 
as well as a useful language. Why is the pygnn more advanced than the 
gorilla? You may lejily. “r>e(ause the pygni) is a man and the gorilla is 
an a|K*.” \'eiy well, but why has the Bantu Negro a culture the pNgmy 
lacks? Both are men; both live in the same environment, as does also the 
gorilla. You may sav, “lUraiise the Negro is more intelligent than the 
pvginy." W’hy? Because the .\egio is hei ecliiarily endowed with a su- 
perior mentalitv, initiative, brain, or whatevei vou mav choose to call it. 

1 can see no leason why the gorilla should not have become man, no 
reason whs the pvgmy should not have .icciuired a culture, except in- 
herent lac k of mental capacity — which in teims of gross anatomy means 
an inferior brain. 

I he most jjiimitive humanoid loim discovered up to the present is 
the fossil a[)e-man of java. Pithc*c .uithropus eiectus (the erect ape- 
man"). We shall have occ.rsion in a laiei section to discuss mc'ne fully 
the anatomical c h.u *ic terisiic s of this lemarkable s|)ecimen; at present, 
we are paiiicul.iilv coiueined with lus brain. Pithec aniluopus lived at 
the beginning of the Middle Pleistocene peiiod. perhaps half a million 
vears ago. I he cubic (apa(it\ of this anim.irs brain-case, as estimated 
fiom the skull caj). must have been about 900 cc . The me.m loi gorillas is 
c c , and lor adult human m.des lac lal aveiages range* from about 1200 
to l.aOO cc. I his |.ivanese fossil was in size of biain iiansitional between 
modern man .uicl the aiuhro|)oid apc\s and. in bodilv size and posture, 
so far as known, completelv hum.m Piihc*c anthropus mav well repre- 
sent a late and unprogressive survival of one of the earliest forms of 
ground dwelling hum.m primates. He m.iv h.ive been the “native .Aus- 
tralian" cd his day. His brain was more than half again as large as that of 
the goi ilia, a third or more smaller tlian that of the moie [)iimitiv e men of 
today, riie frontal lobes of the brain were verv low .md narrow, as 
judged from the cast of the skull interior, and only al)out hall as large 
as those of the average modern European, but at least twice as large as 
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those of a chimpaii/ee or an oran^^-utan. The area of the Irontal Jobes 
that is connected witli speech foreshadows in Pitliecanthropiis its modern 
human development. The association areas of tlie |)a]ietal lobes be- 
tween tlie centers of sight, hearing, and of ( ommon sensation are simple, 
small, and ape like. Nevertheless. Pithecaiuhropns iiiuloiibiedly behaved 
'witli insight ” upon most, it not all, occasions. Since the ( himp.ni/ee i an 
lit together sticks. Pithecanthropus erect ns must have been able to make 
rude implements: since the orang and (himpan/ee (an solve* some tew 
and simple problems ideationally. Pithecanthro|)ns innst have gia|)ple(l 
successfullv with much harder mental tasks: and il ihe c himpan/ee re 
members Im* a few da^s or weeks, this eailv humanoid lonn must have 
had a vastly longer S{)an (jf memory. \Vc inav reasonablv (onje( turc* that 
the java ape-man u.sed rude implements ol stone and wood. consiriKted 
shelters, perhaps nest-like on the giound, and made votal sotmds bv 
whicli he ct^nveved to his lellows some simple meanings. Although the 
actual specimen found in |ava probablv represents a late sinvival ot a 
conservative humanoid stock whidi starcelv attained the lowest level ol 
human inielligeme and culture, nevei iheless, when the Inst Pithe- 
canthropidae walked among the lotests, man. elect in postuie and domi- 
nant in brain, had arrived. 

Talking: (Irlling a CJini 

A few months l)cfore the death ol the llonoiable William f. Puvan. 
I was called upon to introduce h)m to a Haiv.ucI audience. 11 is to|)i( loi 
the evening was “Kvolution.” Mi. Pivan’s ojMnions cm the sub|e(i and 
his reputation for oratoiy and wit made the task ol intioduiing him 
somewhat embarrassing lot a humble student o( evolution 1 extiicated 
myself as best I could fiom this situation bv s.iving sim|dv. “Man is 
said to be distinguished from the aiuhiopoid apes |)nn( ipallv bv Ins 
|>owTr of articulate speec h: il this is ii ue. ihei e is no liv ing human being 
who has a better right to disc laim any lelatioiiship w ith the anthropoids 
than the speaker of this evening.’’ 

As a matter of fact, there have not been lacking those who have 
claimed for the anthropoid apes the use ol some scut ol a langtiage. 
R. L. Garner studied anci prolessed to undei stand the language ol 
chimpanzees.^* He desciibed sounds that secined to st.uid lor words and 
contended that the vocal language c^l monkevs and apes ddleis tioin ouis 
only in its complexity and degree ol development. l»outan. on the con- 
trary. concluded that gibbons had no real sjjecu h but only a pseudo- 
Gamer. Apes and Monkeys. 



THE PRIMATE LIFE CYCLE 


161 


language in which tlie sounds arc spontaneous or instinctive.^® The 
sounds of a true language are, on the other hand, acquired or learned. 
Boutan’s gibbon made sounds ol four categories: a group expressive of 
satisfaction; a second expressing discoinlort or lear; a group inter- 
mediate between the two; and a group ex|)rcssive ol excitement. Kach 
ol these groups (onsisted ol several sounds. But the gibbon accpiired no 
new sounds during c aptiviiy. 

The orang-utan e\])resses its emotions by grunts, whines, screams, and 
olher vocalizations, l)ut is not known to have any articulate language. 
Veikes sA)s that the chimpanzee has a sign language in which “no’* is 
e\|)rcsscd by a mo\cmeiit ol the head, and delinite positions or move- 
ments of ihc arm and hand signil) aliirmation. Nissen classified chim- 
panzee \oc aliz.iiions into li\e catc‘goues; (lai|)entei rc-corded nine types 
ol gibbon sounds. Kohler sa\s that the gamut ol chimpanzee phonetics 
is entiicK subjectise: they can only expiess emotions. ne\er designate 
objects, ^'eikes tiic'd \.tinl) to tcMc h two young chimpanzees to speak. 
l)i. Willi. mi II. Fulness, altei six months c)f daily training, succeeded 
in te.ic hing a vc/i'n'.» orang-utan to say “pajia” and to recognize it as his 
teachei ’s name. By dint ol .ilmost superiumian ellorts, he also taught the 
same animal to s.n “cup. ” Ibit Dr. Furness concluded that orang-utan 
language, it existent, is lestricted to a few sounds ot merely emotic^inal 
signilic .me e. 

^’elkc•s is inclined to .iviibe the kick ol speech in anthro|)c^icl apes to 
.1 chsinc liii.uioii to imit.ite sounds. Fhev ha\e plenty ol things to talk 
.ibout but no gilt ol \oc.il expression. The) m.iy ha\e ideas, but they 
c .uinot e\c h.uige them. 

Accoiding to f Iliot Smith, the lull apjirec iaiion ol ob|ects and exents 
III the extein.il uoilcl \n.is dependent upon dexelopmenis ol the brain 
coitex that did not i.ike pl.ue until man became human. Realization c^f 
s|).ice and time, lecognition ol objc’cts l)\ their lorm, color, texture, si/c 

.ill ol these aie hum.m .utainmeiits that piomc^te the dexelopment 
.uid use ol laiigu.ige xviih all that it implies in the wax of stimul.iting 
thought b\ the exc h.nige ol icU-as. Fherelore, the initiation ol language is 
diiec tlv the tesuli of the clexelopment ol c ertain are.is ol the brain cortex. 
Cllinical inxestigaiion shows that injiiiy to anx pan of the brain cortex 
distuibs attention. Fhe sensoiy cortex recoids [last im|)ressic)ns xvhich 
modify the ellec ts ol nexv ones. It is also cone <Tnecl xvith the apineciaticm 
of weight, size. sha|)e. and texture ol objects, and ol spatial reference. It 
derives this l.isl-namcci power bom connection with the x'isual cortex, 
because it is cle|)eiulcnt upon the cooidinateci moxements of the eyes. 

YerVes. Almost Ihnunu |>)> 1()'H! 
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The cast of the interior of the brain-case of Pithecanthropus shows a 
pronounced enlargement of the posterior part of the second ternporal 
convolution. This, according to Flliot Smith, can mean only that there 
was a sudden expansion of the auditory or acoustic area for the apprecia- 
tion of some sort of speech. Paul Broca, a great Fiench anthropologist, 
discovered tliat the third inferior frontal convolution was a speech area. 
It is now recognized, however, that this is only one of a number of 
cortical areas connected with speccii, and that, of these, perhaps the 
most important is the acoustic area in the temporal legion. whidi has 
to do with the reception of sounds. The area conceined in the produc- 
tion of words is probably that frcjntal sjieec h aiea adjacent to the motor 
centers lor lips and tongue. An intensive cultivation of the tempoial 
acoustic area was required in order to link these sounds into sentences 
so as to express a meaning. This is, then, the sv mac tic .d aiea. The paiieial 
cortex, whic h is between the sensory, acoustic . and v isiial .ne.ts. assoc iates 
the sensations fiom these areas in such a wav as to give a uidci under 
standing cjf the sounds and svmimis as e\prc‘ssed in sentences —a true 
comprehension of the significance of speech thought, and .iciion. rin:. 
is the srrnantif which is the area of ‘*imMning. ’’ Simikulv, the p.tns 
of the cortex immediately bordeiing upon the occipit.d area constitute 
the yiotninal centers, since visual [)erception is intimateU i elated to the 
recognition and naming of objects. All of these ateas ate linked togc thei 
and ccjordinaic*d in the reception, undet standing, and [)ioduction of 
speech. Thev constitute the ‘ central exc hange.’ 

The prefrontal area is generally cultivated in the pci loi m.inc e ol 
skilled movemenrs. It is especially associated with the pouei ol exact 
convergence that is essential lor the fixation ol the eves upon .in objcxi 
so that its images arc focused upon conespondmg s|)ois in the two 
retinae. Cdnncctic^ns of this focusing ,irea uith otlica paits of the brain 
enable the individual to concentiate upon the- object itself i.ithei than 
ufK>n the effort of looking at it. It mav then be undei>iood that the* cle 
velopment of tfie prefrontal c ortex is a pici ccpusite of sici cosc opic v ision, 
without which there is no depth ol perspective, no s|).uial apjitcx iaiion, 
no visual l)asis for the giv ing of name’s to ob|ec ts. 

All of the anthropoid apes are vocallv and musculailv c‘<|uipped so 
that they could have an articulate language, if thev |)ossevsed ilie 
requisite intelligenc e. I hev expiess their emotions bv a vanetv of sounds, 
as our prehuman ancestors must have done. 1 heie is nothing about a 
snout that prevents its [lossessor from s[HMking. but theie is .something 
about the brain that goes with a snout that rn.ikes speech impossible. 

There are, however, c ertain modific ations in the jaws of m.in that seem 
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to be connected with the habit of speech. To understand these we must 
consider the evolution of the human face fiom its previous anthropoid 
condition. Here we are on firm around, for we have early fossil forms 
of m<ln to demonstrate the various ( halites that have taken place. The 
fate of an anthropoid a|)e pi oti tides and forms ilie semhiaiue of a snout, 
but it is not a real snout because its lont^ a\is is not pnjduted in a 
hori/ontal line almost continuous with the Ion;; axis of the skull base but 





I IS. MkIi.iii of skulls sho^\in^» ihc r\!ensi«>n of the face 

upon .1 s(iai,L;}i( ( i .inm I.k i.il .i\is iii ih<‘ Irinui .uk* iIk' ^oiill.i. .oul u|)ou a bent 
a\is III man \, ilu’ imtitlle ol (he anieiioi boulei ol the torami r ’'la^num. B, the 
.interior point on the sjihenoid hone (uhere the Jnasniaiic };roo\e is cut by the 
''.i^itt.il jilane). (.. the |un(tuie ol the n.isal .iml IniiH.il boms (nasion). 1), the 
most antetiot |)oini on the u|)pei ).i\\ betueeii the muldle iiuisor teeth (piosthion). 

is liftit sli.irpK (lounu.inl. In lo<>iin(iin.il sciiion. tin- l.uial skeleton 
ol .1 j^oiilia h.is rounlils the lorni ol an eiiiiilateial tiianj^le ol vvliith the 
l)ase is lonned 1)\ a line exiendin,^ lioin die middle point hetsveen the 
n|)pef lential iiu isoi teeth haik to tlie loiamen ma;^nnm; tlie posterior 
side is lonned h\ tlie attailmient ol the laeial skeleton to the cranio- 
lai ial base, and the antei ioi hs tlie line ni.. ! in;j; tlie laeial puilile from 
tile middle point between the l)i<m-rid}>es down the nose to the incisors 

IH). 

The most protrndin,t> part ol the lower jatv ol a !>oriUa is the incisor 
rei'ion, and fiom that point it slopes downward and backward so that 
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there is no chin prominence at all. It is evident tliat the jaws and face 
of the gorilla are already bent downward on the cranio-lacial base in 
such a way that the level ga/e of the animal is not directed along the 
snout but out from ii. The snouted animal sights along its nose; the 
gorilla can look (lou'fi its nose, but in modem man, the jaws have i e( eded 
so far and the facial skeleton is bent down tinder the cranio-lat ial base 
to such an extent that the eve-level axis is almost perpendicular to the 
facial |)rolde. 

The human cranio-hu ial axis has been bent in the middle so that its 
upper hall is almost horizontal .uul forms a dou nward-diie( ted obtuse 
angle with the stationaiv lower half of the axis. I herebv the line de- 
limiting the facial piofilt* is also deflected downwaid. until, in modern 
man, it approaches the veitital. This buckling of the cranio facial axis 
and bending down of the facial profile are the eflec is of the inc lease in 
the size of the lirain and the recession of the jaws, d he liontal lobes of 
the brain grow for\\ai(l and downward and the occijiital lobes hack 
ward and downward aiound a fixed central lobe called the* Island of 
Reil, which lies beneath the Svivian oi laleial lissine and is submerged 
by the growth foiwaid and downward of the tc‘m|)oral lobe. 

I'he bending down of the cianio f.ic ial axis and of the facial skeleton 
itself is nec essarilv ac c om|)anied b> a shoi lening of the* ‘pn\ s. sine e olhei ■ 
wise there would be no room lor them to open between the* lowc i hordc i 
C3t the mandible and the front of the thioai and chest. lUnd voui head 
foi ward until vour c bin tone lies vour tliioat or f)i east hone*. \ ou c annoi 
now o|K*n U)Ui mcnith without raising voui head. If ihe hcnding of the 
facial skeleton uj)on the c ranio f"ac i.d b.ise had not hc'c ii ac c om|)anie{l 
by a recession of the javss, it would lie necessaiv loi the* head to he 
thrown bac kward and the nose elevated befoie the ja\\s c ould he* o|jc nc (l. 

If the bending dow nwarcl of the c i anio l.ic ial base was a |)i ogi c ssiv c* 
development caused hv the giowih of the nc’opalliuin. the lecession of 
tlie jaws must have bee n, in laige im-asuie, a i cgi c ssiv c* c hange owing to 
loss of function. FosmI human skulls clc-ailv show that in some cases, at 
least, this process of jaw shot lening was fii st eflec ted hv a i c cliic tion in size 
of the canine teeth, so that they no longei piotiuded above* the level cif 
the other teeth, and the u|)per and lower canines ceased to intc*iIock as 
they do in anthropoid apes (Fig. Ill .\, Po- Fhe inc isoi teeth also he* 
came smaller and weie no longer inclined tons aid, as in the apes, hut 
as.sunied a nearly vertical position. I he portions of the uppei and lower 
jaws in wfiic h the teeth aie emb(*ddc*d (the alveolar pioc esses) shrank 
back, carrying with them the reduccxl teeth. Wni have noticed how'. in 
old people who have lost their front teeth, the lips fall in and the c bin 
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is left sticking out, owing to the af)sorption of the alveolar processes 
that lormcrly lodged tlie teeth. A somewhat similar process of shrinkage 
of the jaws must have taken place when, in the course of evolution, the 



I P) A. flic .intcrioi |)<)iii()iis of ,\ iliinipaii/ct’s j.iws slio\\ini; pl^)llusI^c ahcolar 
piotcssfs .111(1 (hifiUss (oiuiilioii. IV flic .intciioi poiiioiis ol .1 l.iiiopc.ui’s jaws 
sliouinj; icfiacod .ilxcol.ii pioioscs .uu! pt>sin\c diiii cniiiiciuc C^. the Icti ^Icnoicl 
loss.i ol a funii.Mi skull. D. liuni.iii lower j.iw .iiul skull base, showing how the (ondyles 
of ih(‘ j.iw .lie spie.id .iiid ihe deiii.il aulies made lo dixeige posieiioiU by ihe broad- 
ening oi tlu‘ skull base. 

(anines and imisois became reduced to modern human dimensions, 
although, of coinse, the teeth in ijiiesiion were not lost hut merely re- 
diH ed. 

I he jaws of an ape are long and relaii\ely narrow; the dental arches 
are U-shaped, but t)roadest across the canine teeth and somewhat nar- 
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rowed in the region of the molar or grinding teeth (Fig. 20). The lower 
jaw is hinged to the skull base by ascending l)ranchcs ending in knol)s 
or condyles that lit into hollows of the temporal bones just in front of 
the ear (the glenoid lossae) (Fig. 19C). The great increase in breadth of 
the humani/ed brain j)ushed the side walls of the brain-case outward, 
carrying with them the glenoid fossae and the parts of the lower jaw that 
articulate with the skull base (Fig. I9D). Thus the posterior and ascend- 
ing branches ol the mandible were spread apart. With the broadening 
of the parietal and temporal portions of the brain, there occuned also 



C'.hiinpaii/ce M.m 

Fig. 20. C!hini|).m/cf jnd human Inucr jaws sren fnun ahoNt*. in contiasi rhe sli.iprs 
of till* ciciual .iuIk s, the* spicad c»l ihc con(l\l(*s, ilif s\mph\sial ifjumns 

an increase ol breadth ol the Ironial hdxs. .Sime the maxilla. oi up|)cM 
jaw, is hafted to the < ranio-hu iai base in the subliont.d u gion, the in 
crease of the breadth of these lobes tended to bio.iden the posterior paits 
of the palate, making the dental an lies diveige posieiioilv instead of 
being parallel or comergent. and (hanging them Irom an inserted 11- 
shape to a parabolic shape. Hence, the jaws l)(‘(ome sliouened anteriorly 
and narrowed in front bv die reduction in si/e of the <anines and in- 
cisors, and spread out in the rear by the in( leased bieadih ol the brain. 

The lower jaw consists of two halves joined together in hont. riiis 
region is called the sympinsis. The line of jnndtire of the two halves 
disappears in the first year of life. The symphysis has to l)e strong enough 
to withstand considerable straias. since it is situated at the extreme 
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anterior end of the jaw, wliich is employed in biting and tearing. In the 
anthropoid apes, the two horizontal branches ol the jaw are held to- 
gether firmly by the thick bony symphysis which slopes downward and 
backward Irom the incisor teeih. There is no chin emineiuc, and when 
one looks at the lower jaw of an anthropoid lioin above, it is seen that 
the two halves of the jaw aie not only united at the symphysis, but also 
strapped together by a hoi i/ontal plate ol bone that is continuous with 
the lower and posterior part ol the mandibular syin|jliysis and forms 



Chin ossicles 



21 . roini ol I he sMiiph\M.il rci»ion ol ilu* hmcr j.iw in rhiinp.in/re and man. 
In ilu- .ipc. ilu' sMnpliNM.il U’mon sloprs inwaid ainl is icinloued l)rl()w b\ the 
simian shell oi |)late. In man. ihe s\mJ)h^sIal le^ion slopis ouo^ard aiul is rein- 
loi((‘d l)\ (he (Inn emiiKiue. ihe lauei is loimed in ])ai( hv a pan oi ciiin ossicles 
hes( shown in loctal piws, \. i( is no( disteinihle in .idiili jaws. H 

an integral pan ol it. This transverse plate ol bone is olten called the 
simian shell. Inside ol the jaw and back ol where the chin should be, 
there is a hollow oi lossa ai the juncture ol the simian shelf with the 
sloping mandihular svmpliNsis. From this lossa in apes there springs a 
pair ol muscles ihai spread otit lainvise and are inserted in the whole 
length of the undei surlace ot the tongue, i'hese genio-glossus (“ehin- 
tongue') muscles are ol great importance in the movements of the 
tongue in speech. From the hinder margin of the simian shelf, there 
arise two other pairs ol muscles: the genio hyoid, whic h draw the larynx 
foiward in swallowing, and the digastric muscles, which depress the 
lower jaw and assist in the opening ol the mouth. The horizontal part 
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of the lower jaw of an anthropoid ape is, then, a good deal like an old- 
fashioned bath mb with rounded sides and a sloping end (Fig. 22). In 
the interior of the tub the sloped end represents the inside sui lace of 
the mandibular symphysis. The bottom ol the bath tul) is all eut away 
except a little piece next to the sloping end. I he |)ie(e that remains at 
the fcx)t ol the sloping end is the simian shelf. I he lip ol the tongue rests 
on the sloping end and the origins ol the fan shaped iniistles that move 
the tongue are at the juncture of the shell with the slope. 

In the translormation to the human type ol lower jaw, the upper 
tooth-bearing margin shrinks back, leaving the lower pait ol the jaw, 



Sloped end 




Symphysis 



Genial foisa 


Fig. lili. I low the f)<Kl> of a chiinj)a!i/<'c\ jaw rcM*ml)ks an old lashioiu il hath ivih 


to which the tongue muse les are att.u hed. pi on nding loi uai d as a ( hin. 
But the thin does not oiigin.ite meieK as a pi(»|c(img and isolated 
vestige; the Hoor ol the jaw is opeiu*d out, and the ( Inn is tin nst loi waid 
to provide more room lor the tongue and gieater lucdom lor its move- 
ments in s|)ce( h. I he simian shell disappeais Irom the nnnlr ol the ( hin 
region with this spreading ol the sides of the j.iw, and on the outside or 
front of the thin there giow up l>umps ol bone (usually two ol them — 
you can feel them), which coiniibute positively to the lorward jutting 
of the chin (Fig. 21 A, B). These chin bumps (the mental ossic les) serve 
exactly the .same function as did the simian shell on the interior ol the 
ape symphysis; they serve to bind together and strengthen the two halves 
of the jaw. If these two ossicles grenv together completely, ycju have a 
rounded chin eminence; if they remain separated, you have a cleft chin 
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or a bilateral chin. The cleft ( hin is much commoner in males than in 
females because the chin region in the male is broader and sejuarer and 
heavier than in the lemale. 

The ^enio-<>l()ssus muscles, which woik the tongue and. in the ape, 
arise liom a ])it or lossa just in I rout c^f the simian shelf, now in the hu- 
m.ui t\pe take their origin from sj)ines of bone projecting backward 
fioni the inierioi of the chin region where the fossa used to be (Fig. 23). 
I hese spines (d bf)nes aie called the genial tubeules and aie found c^nly 
in man. i he piesence of well developed genial tuberdes is the surest 
anatomical evidence ol articulate speech that the skeleton affords. But 
a |)oor develc)|)ment ol these bony s|)ines to which the tongue muscles 



I'lg 2'^» Sections ilnough ih(‘ niuIdU* ol s\ mplivsis (-1 lower ):n\ to show clilTcrenres 
111 .itt.uliiiHni ol tongue niuscles (Modilied hoin keilli. An(!(jU!t\ of Man, II, 
I'lgs I7<». 177. In pel mission ol M(ssis W'llh.mis .md Noig.itc and the J. 15 Lippiii- 
( ott ( omp.iin ) 

are attached is no evidence at all that the possessoi is or was unable to 
s|)eak. I he wiiter h.is e\.uninecl hunclieds of lunnan mandibles in 
which the genial tuheicles are veiv small and not .» tew in which they 
aie absent: but piobablv none of the oiiginal envners of these jaws was 
dumb, and manv ol tlu in mav have been e\cessi\elv locjuac ic^us. Women 
have smallci ge nial tubei e le s than men. 

I he moclifie at ions ol the jaws associated with the development of 
attic ulai speech aie then: (ai .in opening out and broadening ol the 
floor ol the j.nvs to give more lrec*clom ol mo\c inent to the longue: (b) 
.1 pushing loi ward of the e hin loi the same pin pose and a transfer of the 
bonv biaces ol the svm|)hvsis liom the inside to the outside of the chin 
legion; (c ) a development ol bony tubeules as the seat of origin of the 
longue muse les, repl.ic ing the pit in the b.ic kwarcl-slc)|)ing ape svmphysis. 

I he slang e\piession ‘c hinning.*’ meaning “talking,’’ seems to have 
a certain evolutionary justification. 
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Chewing: The Evolution of the Teeth 

During life, we are more likely to lose our teeth through wear, disease, 
and decay than any other part of the body: yet after death, the teeth, 
when present, outlast all the rest of the body. When all other marks of 
personal identity have been destroyed, the dentist is often able to recog- 
nize a body by tlie repair work he has done on the teeth. Palaeontologists 
identify the species and genera of extinct animals largely by the form and 
number of their teeth, partly because the patterns of teeth are distinctive 
in zoological groups and partly because teeth are the bodily [)arts most 
likely to be preserved in geological deposits. The most complete record 
of vertebrate evolution is furnished by series of fossil teeth. 

Professor William K. Gregory is the outstanding student of dental 
evolution, and we must attempt to secure from his works the main facts 
and principles of this important held of evidence.^'’* rnfortiinatelv. this 
is not an easy task, because the odontologists have barricaded iheir sci- 
ence with a fearsome and intricate terminology and beianse they base 
great conclusions u[)on detailed and minute ditferences in tooth form 
which often are hardly discernible to la\men. 

The first primitive vertebrate fish have no jaws and no teeth. T he early 
sharks of the Devonian period have (artilaginons jaws with teeth de- 
rived from scales, formed in many successive sets on the skin co\ ei ing the 
jaws. When one set of these staly teeth is worn out. another glows tip to 
take its place. The whole surface of the throat is co\ere(Pwith this 
denticle-bearing skin, which is,;dso carried around to the inner side of 
the mouth. There are no sfxkcts for the teeth in the upper and lower 
jaws, which are made of cartilage. In tlie progressive bony fishes, the de- 
scendants of which became land-dwelling vertebrates, and in other bonv 
fishes, the teeth have become sharply differentiated from s( ales and ( over 
the margins and inner sides of the jaws and roof of the mouth. T hese 
teeth are often .set in sockets or grooves in the jaws. The teeth are 
pointed, but their bases are clafiorately folded in to strengthen their hold 
on the tough bony skin that bears them. In the first land-dwelling verte- 
brates, the teeth were still of this character. In tlie early stem re[)iiles, 
this infolding of the bases of the teeth is gradually lost as they beiome 
embedded in separate sockets. These rejitiles have sim[)le [)eg-sha|)ed 
teeth, all alike fore-and-aft in the jaws, several .sets in the lifetime of an 
animal, each set replacing the preceding. In the mammal like reptiles of 
the Permian and Triassic periods, the multiple sets of teeth ate no longer 
developed; there are but two sets, ccjrrespc^nding to the milk teeth and 

^Gregory, Origin and Evolution. 
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the permanent teeth of mammals. The teeth are no longer all alike and 
peg-shaped but are differentiated into incisors or biting teeth at the tips 
of the jaws, followed by long canine or piercing teeth, behind which 
come premolars and molars, the latter with several points or cusps on 
the crown. Evidently, in the shutting of the jaws, the incisors and canines 
sweep through a large arc and, by reason of their velocity, are best suited 
for cutting and piercing, whereas the back teeth or cheek teeth, being 
nearer the fulcrum and the application of power, are in the best position 
for crushing and grinding. Conseciuenily, their crowns become widened 
for this purpose. Also, in these mammal-like rep- 
tiles, the upper teeth overhang, cjr bite outside 
of, the lower teeth, and the upper and lower teeth 
alternate, each lower lying between two uppers. 

All these features foreshadow the mammalian 
condition. 

rite primitive insectivorous mammals of the 
I ' |)per Triassic have molar or grinding teeth con- 
sisting of three c usps or cones arranged in a fore- 
and-aft line, the middle cone being much larger 
than the anterior and posterior cones. The upper 
and lower molais interlock as in Fig. 24B, the 
large central cusp of each being opposed to the lower anterior and 
[)osterior cusps of two teeth abo\e or below. These smaller cusps seem 
to lia\e grown up to (ill the interspaces between the interlocking teeth. 
All ol the cheek teeth are now supported by iwc^ roots. 

In the next stage ol de\elopment of mammalian molar teeth, the 
crowns become widened ti ansserselv. and the upper and lower molars 
consist each of two p.arts, a shearing or triangle with three cusps and 
an o\erlap|)ing and crushing heel. The heel, or talonid, is especially 
developed on the |M)sterior part c^f the lower molars; in the uppers, the 
crushing part extends medially, or inward. The triangles of \’s are re- 
versed in their relationshi|^, the apex of the upper V being directed in- 
ward .md of the lower outw^ards. The shearing Vs interlock, and the 
crushing heels op|)ose each other, the upper teeth biting c:)Utside of the 
lower teeth (Fig. 23). The c rushing heel or basin of the lower molars now 
.becomes much enlarged. 

In the early Focene primates, the triaiigidar shape of the upper molar 
has been lost by the addition of a fourth main c usp, so that the upper 
molar is now cjuadrangular. The crushing heel of the lower molars has 
increased in si/e so that it now surpasses the cutting V. This heel also 
grows backward, crowding out of existence the antero-internal cusp of the 



Simple peg teeth 
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three-cusped form 

Fig. 24. 
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lower molar behind it (Fig. 26D). The heel, previously basiii-shaj)cd, 
now develops an internal and external cusp, with a small one at the rear 
and between the two. Thus the original \' is rediu cd to an outei and an 
inner eusp, and three more cusps develop behind, giving the lower molar 
a total of h\e cusps. I he upper molars are now lour-( usped and the lower 
ones five-cusped, w hie h is the ordinary primate c iisj) formula. 

With the dc\eIopment ol the Old World catarrhine primate stock, 
tlie number ol j:)remolars on each side above and below is leduced from 
three to two, and they show a strong tendenc) to become iwo-c uspcd or 


Outside 




fig 2 ’}. A. cli.igr.iin illustr.iting prob.iblr ^>rIgIM of ninl.o frcih p.iin ins in piiiniiict' 
placciUtil in.iniiii.tl>. .ilso. the loiul.ttcd csolntion ot uppt i .md lout'i ( \liti 

Grt-gorN, In pt'rnii>Mon f)f die foinnal of Urntnl ) H. cnLii gtnuni hoin 

the abene. slioumg lif)u an upjjcr inol.ii opjioscs .1 lt»u*i Tiir)l,ii 

biscuspid. In the primiti\e anthropoid. I)i Nopitluc us. the cusps of the 
upper molars ha\e h^st tlieir ciested shearing foim and become bluniK 
conical (fig. 2h.\). I he width of the lowei mol. us h.is gre.iiU incicMsc*d 
in proportion to their length, and the (us|)s ha\<‘ become l.iigc* .uul coni 
cal, arranged in two paiis, with a rearmost single c usp behind the second 
pair. The surface of the c jow'u has become flattened to a gieat extent; 
the sharp-edged, shearing blades have disappeared. I here is less alieina- 
tiem between the iippcT and Icjvvcr teeth than in the primitive sttigc*s; 
the reduction of the V and the increase of the heel lend to make eac h 
lower molar articulate moie with the correspondingly numhered tipper 
molar than with the preceding upper tooth. 
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In the earliest fossil human types (Sinanthropus), of which both the 
up[)er and lower molars are known, the molar tooth pattern of Dryo- 
pithecus is retained. The number of cusps on each check tooth corre- 
sponds to that of the fossil anthropoid, and the arrangement c:)f ridges 
and (lisps is ideniiial. d'he relations of the o])posing molar teeth in the 
upper and lower jaws aie also tlie same. In the lower molars, the broad- 
ening ol the crowns has progressed much farther. 7 he formerly jnoject- 
ing (anines have thcai tips i educed to the levels ol the cjthcr teeth, the 
iiK isois bc*(()nie elect, and all of the |)reinolars are definitely biscuspid. 

In modern man, the sec ond and third inolai s are nine h reduced in si/e 
as c oni|).ired with the first. The thiicl molars, or wisdom teeth, erupt late 
and .ire olien degcneiate. In the reduc tion ol the si/e of the teeth, the 
u|)per mol.irs olien lose a c iis|> and re\ert to the triangular shape that 



1 ‘Jh. \mhin|)(>i(l IicMMgc III the lower niol.n icc ih in man. \, I)iynfnthecu% 
( hirijif Nil iliiid mol. II 15. Indian (liiltl, Uli fiisi iiioI.tr C. adiili .\nsnalian 
wom.m. Nil lii>i mol.u. (Mki C.ugon. I)\ jxnmsMon fd ilic Jouinal of Dental 
Htsiduh) I). loss of ,mt(. lo iiiK'i n.d c lisp ol lowci inolais 

loimeiK ( hai.u teri/ed the |)umiti\e \. The filth cns|) c^n the lower 
mnl.ns is also lost in main ol the more ii\ili/ecl laies, but it is likely 
to be pieseised in tlie Inst mol.ir. 

Mthoiigh tiu' dec umm* in si/e in hum. in teeth is p.irii.illv attributable, 
no doubt, to the loss ol liim t ion ol ihe c anines and to the use of the h.inds 
III pi I p.n ing loocl. as \\ell .is to the iinention ol cooking, the major part 
of the' stor\ ol the eNoliiiion ol teeth h.is no liiiuiional mor.d running 
ihioiigh It. i he llaltening ol the mol.u cio\sns w.is doubtless brought 
alioiii by the c h.mge from .i mainlv insectivorous to a f rugiv orous and 
then .in omnivoious diet. Ihit theie aie no lac ile e\ plana t ions .nailable 
lor the numc ious modilic.itions .ind c hanges th.ii took pl.ue in patterns 
ol the mol.ir teeth in the c ourse ol this long j^roi ess of evolution. Human 
mol.ir pattei ns .ire so c om|)letelv tliose of the Drvopiihec us .mthropoids, 
even tod.iv, th.it Piofessoi Chegorv has su 'esied that some |)r()gressiv e 
grou|) of these extinc t Mioi eiie .iniluopoids gave i ise to man. 

Since Pdlia. South .\frii.i h.is yielded the rem.iins ol fossil man-like 
apes that piob.iblv liv ed during the Karlv Pleistocene |)eriod, when prim- 
itive hum.in lot ms of .sev ei.il tv pc s were already in existence. Hence. 
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these South African apes could not be ancestors of man. Yet they have 
small, non-projecting canine teeth and molars of patterns derived from 
the Dryopithecus type. Tlieir entire dentitions resemble those of early 
fossil men much more closely than do those of contemporary apes or 
fossil Dryopithecids. Since Nature can endow out-and-out ai)es with 
dentitions hardly distinguishable from those of men, it is evident that 
we must be very cautious in tracing human descent exclusively from 
details of form and pattern of the teeth. 

The reduction of the canine teeth in man opened the way for develop- 
ment of new chewing movements. In the gorilla, the great projecting ca- 
nines act as guides for the powerful jaws and prevent them trom “skid- 
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Fig. 27. Man's affinit> lo other primates in molar tooth pattern. \. peimanent molar 
of an EfKene larsioid. B, lower second milk molar of I))yol}ithri us ihrnntius. C, 
lower second milk molar of chimpan/ee. D. lower second nulk molar of a man. 
(After Gregory, by permission of the Journal of Dental Research ) 

ding.” They also prevent lateral movements in t hewing. W'ith the short 
ening of the canines the human stock developed (eriain roiarv move- 
ments of mastication whic h may l>e observed in any gum-c hew ing stenog- 
rapher. Instead of moving simply up and down in a hinge f.ishion. the 
lower jaw performs a complicated .series of motions involving alternate 
advance and retraction of the two sides, sini e the t ondy les by wliic h they 
are jointed to the skull base move in and out of their soc kets (the glenoid 
fossae). The mechanism of this mandibular rotation is too intritate lor 
description here, but it depends largely upon the alternate (oniraction 
and expansion of the pterygoid must les, which are attac hed to the innei 
surfaces of the posterior jaw angles and take their origin from bonv 
processes running upward from the back of the palate. 

These lateral or rotary movcnients in (hewing were probably instru- 
mental in spreading the palatal arches posteriorly, although the broaden- 
ing of the brain was perhaps the primary cause of this increase in hinder 
breadth of the palate and dental arcades. 
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Physiognomy 

Literary people and physiognomists make much ado about the form 
of the mouth and the expression of the eyes as indications of individual 
character. The person who has full, red lips is sensual, and the thin- 
lipped, tight-mouthed individual is avaricious, according to romantic 
conventions. ‘T/3ng upper lips” and “short upper lips” also mean some- 
thing or other. No anthropologist or anatomist believes that there is any 
relationship between the form of individual features of the face and the 
character or abilities of the owner. One grants that the expression of a 
couruenanc e may give indication of the temperament and emotional na- 
ture ol its possessor, but hardly that these arc in any way manifested by 
sha|)e of the individual features, except, perhaps, in certain definitely 
pathological cases. People who profess to be able to diagnose character 
and ability and to determine vocational fitness by studying the “con- 
cavity or convexity” of a profile, or by any other method of divination 
from form and feature, are not scientists but cjuacks. An act of Queen 
Kli/abeth (1579 1598) declared “all persons fayning to have knowledge 
of Phisiognomie or like Fantasticall Ymaginaccions” liable “to be 
stripped naked from the middle upwards and openly whipped until his 
body be blond) e.” 

An iin|)ec unions instructor, newly engaged to be married, was once 
taken to be looked over by the uncle of his intended, a very successful 
but comp.iraii\ely unread business man. When asked about his profes- 
sion, the >oung man endeavored to e\[)lain that he was a student of hu 
man development, especially of man’s plusical e\olution from lower 
animal fcnins and of the significance c^f bodily differences in human 
groups. The hard-beaded uncle gave him this achice: “Cait out all that 
stuff about man and the apes; it annens people and will never get you 
anything, (amcenirate on trying to find out the relation between facial 
features and abilities: see if you can’t discover whether a man with a 
Roman nose and a lantern jaw should be a |)arson or a plumber; when 
vou have got something really definite in that line, incoiporate and sell 
it. That’s what people want; there’s money in that. ” But the young man 
went away sorrowing and remained impecunious. 

. l*he two prec eding paragra|)hs, written in 1929 for the first edition of 
this book, still represent the consensus of ^conservative scientists — an- 
thropologists, psychologists, arid anatomists. Nevertheless, I should be 
guilty of sacrificing candor to caution were I to allcw them to stand 
ttiKlualified now (as of I915).^‘ The study of constitutional anthro- 

lor I uan iluit \oimj; in.m. niui fhr old cIom’I uas linin’ 
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pology — the relation of physical characteristics in the individual to his 
psychology, temperament, to his physiological and pathological pec iili- 
arities — has advanced in the past dozen of years so rapidly that I venture 
to predict that another couple of decades may establish, upon a rigor- 
ously scientific base, some rather astounding associations of phvsioguomy 
with behaxior. At present, most of our reliable data pertain to the rela- 
tionship of bodv build to indixidual capacities — pliNsical, ment.il, and 
social. As set there have been no satisfactory investigations coi relating 
the intricate mosaic of hereditary units that (omprises the indi\idual 
human’ face with sat iations in tem[)eiament or behasior. I herc* is, how- 
eser, a normal (onlormity of general face form and head form with t\|)e 
of bodv build, lrec|ueni!s absent in this or that indi\idual leaiine owing 
to indejtendent inheritance of organs, or small details ol theii foim, in 
numerous small units. Occasionalls, there is to be obsei\c‘d a complete 
disharmons between the tspe of an individuars head and lacc* and his 
general bods build, just as there are hcti clitars disharmonies oi cKsplasi.is 
in the conformation of difTeient areas of the trunk and limf)s in ccatain 
persons. I'he ske|>iii mas dens that the inherited oi accpiirc'd lorm ol 
details of the human anatoms can eser proside an\ iisclul clue* to the- 
personalits of the indisidual that possesses them. I think that such loi- 
relations mas esentualls piose to be existent, although I must empha- 
size that silt nails no sound obsei sat ions on this snbjec t hasc* been made 
up to the |)resent. If the behas ior ol an indis idu.d at ises |)i iiu ipalls liom 
the structure and lunc tioning ol his ov\ n oig.mism .md is oiiIv-acc ondar 
ily modified bv his c idluial ens ironment, there is some hoj)e Icn .i future 
science ol indisidual anihropologs of which phssiognoms would be a 
part. If, howeser, as Tn<ms beliese, the menialils. peisonalits . and l)e- 
hasior of indis iduals and groups are de termined almost whollv bv en- 
vironment — if. in short, theie is no relation belwccn IxkIs and behasior 
— the studs ol the hum.in fac c* in its wealth of s at iat ions is st ill of iiitca esi 
to the geneticist, the j^hssiologist, the pathologist, and the* fcc'blc* acs 
thete. Here we arc* c oncerned only with the esolution of the lac e in man. 

XfOUTH 

In the more advanced, lobe-finned, ganoid fishes (c rossopts), the* outei 
surface of the jaws is rough indie ating that they weie c oseied with tough, 
thick skin. The same is true ol earls amphibians and ic |)iilc‘s. In some 
of the more recent reptiles there is a small muse le at the corncT of the 
mouth, but the lii>s are not fleshy. 

In that archaic mammal, the duckbill, the mouth is sm rounded liy a 
leathery bill, possibly the remnant ol tough reptilian skin. In the other 
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nionotreiiie, tlie spiny anteater, the lips already approach the typical 
mammalian condition, beinji; supplied with muscles and covered with 
hair rather than scales. Ciregory iliinks that the evolution of true lips 
“was a part of the general transtormation of reptiles with unstable body 
temperature and low-grade metabolism, into mammals living at high 
pressure.” 

The primary fiim tion o( the lips, wliidi are present in most mammals 
ex( ept whales, is to sei/e the food. Foi this purpose they arc usually en- 
dowed with more or less prehensile pow(‘r. In the lower primates, as in 
carnivores, the two opposite sides ol the upper lip hang down and scarcely 
meet in the center, il at all, but in the anthrcjpoids and in man, the junc- 
ture is broad tind the mouth is completely encircled by the orbicularis 
or\s muse le. Wood Jones has pointed out that in lemuroids the upper lip 
is c losely tethe red to the gum ol the upper jaw, which determines the 
method of drinking l)y lajjping rather than by sucking. In Tarsius and 
the Anthrc)j)oidea, the upper lip isrelati\el\ Iree anc* mc:)bilc. 

l lie li] )s of the great apes are stretched o\c*r their bulging jaws, or 
rather suspeiidc’d o\er their jaws, lor the\ are loose and protrusive. In 
the or.mg-iuaii. iIk under li|) is said to be a great organ of touch and to 
play a \erN imjioit.mt part in chinking, being thrust out like a trough 
to catc h the l.dling lain or to lec ei\e licjuid |)oured into it. W^hen giving 
out high notes, this animal is repoi ted to thrust out his li])S into a funnel- 
shape: but when the tone deepcais, the mouth is widely c^ipened. The 
chimpan/ee also has long, mobile, and |)rotrusi\e lips, but the upper 
li|) ol the goiilla is somewhat shorter than in ilie other anthropoids. 
1 hc‘ gorilla is said to elongate his lower lip and let it drop o\cr his chin 
when enraged. K\identl\, the lips are consiantK usefl to express emo- 
tions, as well as lor tactile pin poses and in cMting. In tlu‘ ordinary sense 
of the* phiase. anthn)poid apes ha\e “thin ’ lips, since csnly a small part 
ol the red mucous maigins ol the li|is is e\|)osecl when the mouth is 
closed. 1 he integumcnt.il portions ol the lips are those upon which the 
moustac he* and gei.itee gioi\ in men: that is to s.iy. those parts of the lips 
that extend horn the nose downward to the mucous lips on the upper 
jaw', and from the boundary ol the mucous lips clown to the chin emi- 
nence on the lower jawx 

In anthropoid a|)es. the intc*gumental lips arc pc^or in fat and are 
moulded to the lorm of the iirotruding ahc'olar portions of the jaws. The 
integumental u|)j)ei lip in man shows a central furrow* (the philtrum) 
running down from the nasal septum to the edge of the membranous 

<"(;rrKnrv. Our htue, p. n2. The abose accouiU of ihc earlier stages of lip evolution is 
siiniiii;iri/('(I fioiii this uniT 
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lip, the boundary of which is elevated at the edges of this furrow. This 
furrow is peculiar to man and gives to him his characteristic upper lip 
profile. Below the skin of the integumental lips is a circular muscle (the 
orbicularis oris), which surrounds the membranous lips. This varies con- 
siderably in thickness in man. In its ordinary action, it closes the lips; 
by its deep and oblique fibres, it applies them closely to the alveolar arch 
and, by its superficial fibres, brings the lips together and protrudes them 
forward. 

The evolution of the human type of lips from the anthropoid type 
is not as yet clearly understood. It is evidently connected witli the shrink- 
ing back of the anterior teeth and of those |)arts of the jaw that lodge 
them (the alveolar proi esses). One of the theories involves the supposi- 
tion that, with the recession of the alveolar processes, the lips were rolled 
outward, exposing the mucous parts. The greater dexelopment of the 
circular muscle around the lips and the eversion of its (ihres is held par- 
tially responsible for this. Such a prot ess of eversion would be partially 
analogous to the tightening of a drawstring around the neck of a sack, 
which woidd tend to turn outward the inner surfaces of the Iree edges. 
In the most strongly everted lips, some of the fd)res of a siUcdl muscle 
called the rectus, which lies at the boundary of the integumental and 
mucous lips, arc very strongly developed. I hese muse le libres pass more 
or less perpendicularly down through the diagonal libres of the (ire ular 
muscle and help to evert the lips. Fhis little muse le appears first at a late 
period of foetal life and is thought to be a progressive develo|^j[;ient. \n 
opposed theory accounts for the exposure of the mucous lips in man by 
the suppositiem that originally integumental parts ol the lij)s have taken 
on a secondarily mucous character, rids theory is bascxl |)artially u[)on 
the occurrence of sweat glands in the muc ous (membranous) parts of the 
exposed lips. It is also stated that in new-born chilchen the membianous 
p>oriionsof the lips show hairy /ones at the upper poi tion of the upper lip 
and the lower portion of the lower lip. 

The strongly everted lips of Negroes seem to be in part a result of the 
shortening of the integumental lips and of the great volume of muscula- 
ture and underlying fat (Plate 28). 'Mie swollen and everted Negio lips 
are not connected with the prcjtrusion of tlie jaws. Nor has it been pos- 
sible to relate the development of the mucous li})s to the use of the lips 
in speech. There is scjmc rea.son, however, for considering that the more 
pronounced cversiem of the lower lip is c onnec ted w ith the act of sue k- 
ling, which is protracted in the human species as compared, perhaps, 
with other primates. 
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NOSE 

In the sharks, the smelling apparatus consists of two small olfactory 
capsules, one on each side of the head, from which nostrils open and a 
groove connects with the mouth cavity. In the lungfishes, this groove has 
worked its way inside of the mouth so that there are two openings, a 
nostril on the outside and a hole in the roof of the mouth. In both these 
air-breathing fishes and in amphibians, air may be sucked through the 
nose or gul{)cd in at the mouth. In the mammal-like reptiles of the South 
African Lriassic, the nasal capsules are elongated fore-and-aft, and, in 
some, the median bony partition su])ports scroll-like outgrowths on 
which are spread the olfactory membranes. These cc^rrespond to the 
turbinate bones of mammals. 

In amphibians, reptiles, and primitive mammals, a small extra pair of 
( artilaginous strolls near the bottom of tlie middle partition contain a 
fold of olfactory membrane and communicate with the mouth cavity by 
a fine lube. I his ‘|acobson’s organ” allows the food taken in the mouth 
lobe smelled. If is absent or \estigial in the adults of higher primates and 
of m.m but is found in foetal life. 

rhe internal arrangements of the nose in man are the same as in the 
other higher primates, especially the chimpan/ee and the gc^rilla.***' 

The nose is a charac terisiic ally human feature — not that it is peculiar 
to man as an olfac tors and respiratory organ l)ut bee ause of its distinctive 
external lonn. One ina\ admit at once that in man there is no c:)bvious 
c ounce lion belween the form c^f the nose and its functions. .Aristotle says 
that persons with thick bulbous noses are in.sensitivc and swinish; that 
sharp-tip|)ed noses l)elong to irascible persons like clogs, large, rounded, 
obtuse noses are found in magnanimous, lion-like indi\ iduals; hcx)ked, 
c‘agle-like noses in the noble but grasping, et cetera.®'^ If the modern study 
of the |)h\siology of the l)rain does not permit us to be definite about the 
localization of higher functions of the mind, certainly we are unable 
to say anything at all about the relaticm of temperamental peculiarities 
to the sense oigans. Possibly no such relationship exists. The nose in 
man shows many variations of form that apparently are due to a sort of 
degenerative flamboyancy in an organ, the shape of which has little to do 
with its func tion. Perh;i|)s sexual selection has played some part in the 
evolution of \arious nasal forms, but this ems hardly likely in view of 
the extreme commonness of all kinds of noses. 

pp. ITkS los. 

M.iralistrr, ‘■|Mi>sioj»noniy/’ p. 550. 
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Among the primates, the nose of man is distinguished by the elevation 
of its bridge and the prolongation of its tip. 

In the lemurs, the nose is a naked glandular “rhinarium’* or mu7/le, 
the middle portion of which extends right down to the mouth opening. 
The nostrils are comma shaped slits, with the points directed toward the 
eyes. The sf)eciali/e(l skin of this rhinarium is moist. In rarsius, tliere 
is only a narrow margin ol bare skin around the nostrils; there is no 
naked central strip on the upper lip: most of the mu//le is co\ered with 
fine hairs. The nostrils are not slit and are far apart, rarsius shares with 
the Anthropoidea the possessicui of a nose with nostrils that are not c left 
laterally but coinpletelv ringed around with naked skin, and that lacks 
the median naked strip 

The New World monkess are (ailed the Platyrrhini becaust* the sep- 
tum between the nostrils is usiialK broad and these look ouiw.ird. Flie 
nostrils are comma-shaped. S-shaped, or ( ircular, but completely sur- 
rounded by bare skin. I'he Old World inonkess are often give n the name 
Catarrhini because their nostrils open downward. Fhe septum l)eiween 
them is narrow, as a rule. 

To understand the diffeienees in «irchite( ture betwe en the noses of 
anthropoids and of man, one must stuch the nasal and faeial skeletons. 
If you look at the skull ol a got ilia, ehimpan/ee. or orang-utati, \ou 
notice that the ort)its of tlie e\es are so elose tog(*tbe*t .is to lea\e onlv 
a very narrow space for the root ol the nose. This rediK tion in inter- 
orbital spaee is espceialh marked in the oiang. I he tool of the nose 
is formed in the primates bs two parallel bony pl.ites. united b\ a suture 
along the middle line. In the orangutan, these bones .ue so rrarrow as 
to be splint-like and lie edge to edge in sue h a ua\ ibat there is no nasal 
'‘bridge"; the\ are e|uite ll.it. Sometimes thev are fused together and do 
not extend even as far down as tire n.rs.il aper ture. In the e him|)an7ee. the 
nasal bones are hour-glass sh.ijH-d and narrow but not so pronoune eelly 
as in the c^rang: nor are thev so long as those of the gorilla. The 
suture between them is often depressed so that, insie.id ol a “bridge." 
the nasal skeleton aetiially has :i furif)w. In the gorill.i, .ig.iin, the nasal 
bones are extremely long and narrow, and a laneet-like point projects 
upward between the massisc brow-ridges into the hontal bone. How- 
ever, in the gorilla, the surfaces of the paired nasal bones are not (|uite 
plane one with the other, but are elevated slightly .along the suture or 
middle line, so that tirerc is a very sharp and narrow ridge down (he 
upper half of the no.se, either a rudiment or a vestige of a nas.il bridge 
(Fig. I6C). This ridge projects slightly .so that the gorilla, alone of the 
•1 Jones, Man's Place, pp. 79-HO; 80-88. 
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anthropoids, may be said to show a nasal I)ridge in profile. In general, 
then, the anthropoid apes have very long, narrow nasal bones which lie 
flat against the face. These great apes have undergone a decrease in the 
breadth of the upper parts ol the nose, possibly in conjunction with the 
lateral compression of the skull brought about by the pressure of their 
great tempoial muscles. 

The aperture (jI the nose in the skull of all the anthropoids is rela- 
tively narrow when compared with the great length of the face. In the 
gorilla, the absolute breadth of the ajierture is, however, great. 

In all of these apes, the nasal apeiture resembles the iTiouth of a cave 
in the sloping lace erf a hillside (I‘ig. ^iH). I he top of this cave mouth is 



( hiiiipciii/cc Man 

Fig ‘J8. Nasal apt i lines 

formed b\ o\ erhaiiging and downward projecting sharp slabs (the rrasal 
hones); the side walls are simpU the rounded edges ol the cliff face (the 
ujrper jaw hone): there is no threshold at the ca\ e mouth, for the rounded 
talus slope of the hillside is lontiiruous with the floor of the cave, enter- 
ing it without transition. Now suppose that the cliff face is eroded on 
both sides of the (a\e mouth, and the rounded talus at the focjt of the 
(liff is washed awa\. The slabs lorrrriirg the lop of the ca\e mouth and 
sloping up the hill are throw ir irrto relief by the hollowing out t:)f the 
cliff fate on either side ol the tave. Flic cutting away of the rc:)unded 
talus makes a sharp edge or sill at the mouth of the ca\e. Sinrilarly, by 
the r c*c ession ol the al\ eolar processes and the fallirrg in of the supporting 
side walls of the late, the roof of the rrtrse and the side walls of the nasal 
a|n'rture are thrtrwir into relief iir rnair and a definite sill to the nasal 
aperture irrakes its a|)pearaine. The irrtrst |)rimitive human noses show 
trnly faiiri tract's t)l this sill anti the rrasal horres are still almost flat, but, 
in the more highly e\t)lvetl tv|H\s. the falling irr of the lateral parts of 
the upper jaw scenrs to have pine heel up the nasal bones along the middle 
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suture, so that their median portions are elevated and they become 
arched, forming the bridge of the nose. It should be explained that the 
portions of the upper jaw that support the palatal arch and flank the nose 
are not solid but hollow, and enclose, on either side of the nasal aper- 
ture, cavities or sinuses (bays), which are lined with mucous membrane. 
As the alveolar portions of the upper jaw shrink l)a( kward, these sinuses 
become smaller; they are deflated, so that the facial skeleton below the 
eyes and on both sides of the nose develops deep hollows or suborbital 
fossae, which first make their appearance in the more advanced human 
types. 

But the nose, like the chin, is not a mere vestige, isolated by the fall- 
ing away of surrounding parts. The cartilages that constitute its tip and 
wings show a markedly progressive development in man, which is alto- 



Fig. 29. Fonn of the external nose. 

gether lacking in the antitropoids. The orang sht)us \eiN slight develop- 
ment of the nasal wings or alae (the cartilaginous parts that form the 
outer walls of the nostrils), and these are \er\ small als(» in the chim 
panzee. In the gorilla, c^n the other hand, the nasal wings are very laige 
and extend round below the nostrils, forming ring-like, swollen growths 
separated by a furrow in the middle line below the nasal septum. .None 
of the anthrcjpoids has any considerable development of the cartilages 
forming the tip of the nose. In the chimpan/ee and the orang, thev are 
thin and [X)inted, with a distinct furrow running down the center. In 
the gorilla, they converge to a sharp point above the n.t.sal septum and are 
a little thicker than in the other great aj)es. In man, these cartilages 
are greatly thickened and have grown down so that the tip of the nose 
is a thick bulb that overhangs the septum and is 5U[)j)orted by the under- 
lying septal partition of cartilage and also by a bony nasal spine. I he 
wings of the nose in man are alscj strongly developed, but do not grow 
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round beneath and form the lower borders of the nostrils as in the 
gorilla. 

The primitive form of the human nose must have been much like the 
ordinary infant’s nose. It was broad and had a low bridge; the tip was 
elevated but bulbous, and the nostrils circ ular and visible from the front, 
the wings being rather thick and encircling the outer halves of the 
nostrils. In the process of growth, the cartilages forming the nasal tip 
extend downward so that the fleshy end of the nose often conceals from 
view the nostril openings, which arc directed downward. In maturity 
and old age, the nasal cartilages seem to continue their grc 3 wth so that 
the tip of the nose becomes definitely depressed. Lhcre is, however, much 
racial and individual variation, as everyone knows. C^ertainly, the flat 
nose, with the elesated tip and the nostril openings presented to the 
frontal plane, is the most primitive type. 

Two of the Old World monkeys have prominent noses, not. as in 
man, |)artially because of the elevation of the skeleton of the nasal 
bridge, but wholly because of an overgro'.vth of the cartilages of the 
fleshy end. Th' ^^e are; the snub-nosc^d monkey, the tij) of whose nose is 
turned up, and the |)ioboscis monkey, whose nasal cartilages are so 
elongated tlhit the tip of the nose bends dcjwn and overhangs the 
up|)er li]). 

1 he pec uliar form of the nose in man is, thus, the result in part of 
the regiession ol the jaws and in j)art of a progressive development ot 
the cartilage's loiining the soft parts. The latter growth can be set down 
as a mere exuberant variation ol no luiuiional significance. The great 
( onsii i( tion ol the nasal bones in anthropoid apes must be considered 
a degenerative leature. I bis may be connected with the atrophy of the 
sense of smell. Kcihler states that chimpan/ees are so obtuse in this 
res|)ect that the\ cannot smell a hidden pear or tomato a c()U])lc of 
dccimeteis awav.-’’ Not much is known about the sense of smell in the 
orang-utan and the gorilla. I he orang is said to touch objects first, 
then to raise them foi v isual examination, then tc^ smell them, and finally 
to taste them. This |)erhaps indicates that smell is less developed than 
sight, (iorillas are ciuick to notice unfamiliar or disagreeable odors and 
test novel food both by sight and bv smell. 

EYES 

Professor (iregory has sunnnari/ed the evolution of the eye from the 
invertebrate beginnings, and we may well paraphrase from his account 


Kohlrr. Mrutal\t\ of Aprs, p. 202. 
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a few important conclusions.'* Eyes owe their beginnings to the sensi- 
tivity of protoplasm l)oth to the injurious and to the benclicial effects 
of light. In early prevertebrate stages, they seem merely to have served 
as directional organs to orientate the animal’s movements with refer- 
ence to the liglu, being at this stage on the inner side of the brain tube. 
When the brain grew out to contact with the epithelium, true vision 
resulted. Various accessory organs then appeared for regulating the 
focus of the lens, either by changing its position with relercnc e to the 
opening or by altering its curvature. These devices were improved when 
the air-breathing fishes crawled out of the swamps. I hev culmin.Ue in 
mammals, in which, howe\c'r. the ollactory apparatus is usually the 
dominant sense organ. The |M'imates, however, shou’ a |)rog] cssive re- 
duction of the sense of smell and a concomitantlv inc reasing impoitance 
of vision. This is particularU emphasi/ed in the brae hiating anihro|)oids. 
Man retains all of the ocular adxant.iges won 1)\ the eailier \ertebrales 
together with certain impro\ements lesulting Irom the arboreal life of 
his primate ancestors. 

Vision is highly de\elo[)ed in all of the anthropoid .ipes. Two kinds 
of visual sensation aie known in man: color (chromatic) sensaiioits and 
light (non-chromatic ). Kolits and Kohler have clemonstMtc'd color dis- 
crimination in the chim|)an/ee. The former investigator taught a chim- 
panzee to match colors from both halves ol the spectium and concluclc*(l 
that degree of accuraev in discrimination of 10 cluom.itic stimuli de- 
pended ii[K:)n relative nearness in hue lathei than bi ightne ss. lioih of 
these investigators .ilso concluded that ac hront.uic stimuli, with the ex- 
ception of blac k and white, are not as rc-adilv distmguishc cl bv the c him- 
panzee as are chromatic. Monocular, binocidai, and stei c-osc opic vision 
have likewise been demonstiated fc>i this .mtinopoid. In shoit, it is in- 
dicated that the vision of the c himpan/ee is in manv i espec is csseniially 
the same as that of man. ^'erkcs’ got ilia was able to sehc t lood by color 
of the containers, and he gained the impiession that vision was the* dom- 
inant sense in C>)ngo's life. He was impressed, however, with a radical 
difference of the animars “visual configurations" liom those* of man. 
The gorilla, forexatiiple, plac ed a rec langul.u box on its come r in older 
to reach suspended food .ind, on another occasion, held the box in mid- 
air and tried to climb up it. These may be iusi.mces, however, merely 
of a defective conception of statics or mechanics. .Si/e. form, and depth 
perception have also been denitmstraied for the c himpan/ee. Experi- 
mental analysis of vision in the other anthropoids is lacking.'’^ 

••Gregory, Our Face, pp. I7.S-2()I 

••Yerkes and Ycrkcn. op cil., pp. 109. 319. 332. IH.S. IKO, SIT. 



THE PRIMATE LIFE CYCLE 


185 


No marked changes take place in the eyes in the evolution of the hu- 
man from the anthropoid type. 'Lhe shifting of the eyes to a frontal 
plane and the attainment of stereoscopic vision occur in a lower primate 
stage. The hori/ontal opening of the eyelids is greater in man than in 
any other primate, and the bony sockets or orbits c:>f the eyes are rela- 
tively and absolutely smaller in man than in the great anthropoids. The 
human orbits aie especially reduced in height, as a result, no doubt, of 
the shoi telling ol the lace in man, which is brought about by the de- 
crease in the si/e ol the jaws. The eyes ol man are miicfi farther apart 
than in the great a|)es. in whom, as previously noted, the nasal root is 
very c onsti ic ted. 

riie eyc*brous and the eselashes are found to some e\lent in foetal 
and immature ajies but aie not usually discernible in adults. Their 
presence in adult human beings is perhaps the retention of an infantile 
condition. In connection with the recession of the jaws and the high 
\atilting ol the lorc'heacl, there is a strong coniiast between the brow- 
ridges of m.m and those ol most primates. In the gorilla and the chim- 
pan/c‘c‘ the np| edges ol the oibits are surmounted b\ hea\y rims of 
bone which, to some extent, oxerhaiig the eyes. These are called the 
brow -iidges oi su|)i aoi bit.il i idges. I heir lunctions are twofold: in pri- 
mate's hose fiont:d cerebral lobc's do not rise abo\c the orbits, they 
afford piotection to the e\es b\ forming nenthouses over them; they 
also sc'ive as buttusses to resist the tremendous upward stress exerted 
by the jaws in c hew ing. When, however, the jaws recede and the frontal 
bone rises in a cuive .ibove the orbits, the brow -i idges lose their func- 
tion. Since the jaws aic* no longer laige and projecting, the upward 
stress of chewing is diminished and is resisted with perfect efTuicncy by 
the high vaulting of the* loiehcMcl. .Moreover, the greatlv c:)v erhanging 
brow-ridges are no longer iieedcHl lor the protec tion ol the eyes, since 
the newlv clevelo|)ecl liontal overhang serves that purpose. Consecjuently, 
in man, the blow -ridges shrink in conlormitv with the development 
of a liontal vault and a diminution in the si/e of the jaws. 

riie orang-ut.m, however, has gieatlv piotruding jaws, hafted tc^ a 
brain-case in which the forehead is highiv arched and the brow-ridges are 
small. The necessitv for large brow-ridges in the orang seems to have 
been eliminated, paitly bv the liont.il vaulting and partly by the fact 
that his jaws aie tilted u|)waicl and back.wud in siwh a way that the 
stresses ol chewing are not directed veiticallv from the molar teeth up 
to tlie supiaoibital legion but are carried back diagonally to the skull 
vault (Tig. ‘KKi). In man, the individuals or races with the most pro- 
jecting jaws either have very large brow-ridges and retreating foreheads 
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or, much less commonly, strongly vaulted frontals. Witli tremendously 
projecting jaws and neither frontal vault nor brow-ridges, an animal 
like the gorilla would be likely to break its face off when closing its 
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Fig. 30. Brow ridge buttresses and forehead vaultings in relation to chouing stress 
(shown by arrows). A, skull of female gorilla with great jaw piotrusion; brow ridge 
buttress. B, skull of Chinese with no jaw protrusion; chewing stress resisted by frontal 
vaulting. C, skull of male orang utan with great jaw protrusion; jaws tilted upward 
directing chewing stress upward and baikw'ard; resistance afforded piiiicipally by 
frontal vaulting. D, skull of male Australian with considerable jaw protrusion; com- 
bination of buttress and vaulting to resist chewing stress. 

powerful jaws. But nature docs not make mi.stakcs in her engineering 
arrangements. In the gorilla and the ciiimpanzee, one may compare the 
orbits and the brow-ridges with porches protecting the eye.s; tlie supra- 
orbital ridges form the roofs of the porches (Fig. 31). In man. however. 
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a second story is built out over the roof of the porch — the vaulted frontal 
bone that covers the frontal lobes of the neopalliiim. The gorilla's skull 
is a bungalow with a long flight of steps, a big porch, and no upper 
story; man inhabits a two-story house with short steps and a small recessed 
porch that has a well-filled chamber over it. 

Phrenologists used to identify the prominence just above the root of 
the nose and between the brow-ridges as the bump of “God-tearingness.” 



Gorilla Man 

Fig. 31. Profiles and |Kjrchcs. 

As a matter of fact, this prominence either overlies the frontal sinus, a 
cavity in the frontal bone lined with mucous membrane, or, in some 
(a.ses, there is a solid bar of bone in that region. In no case does this 
prominence cor respond to any elevation on the frontal lobes of the brain. 
Someone has remarked that the male gorilla has the largest bump of 
■‘(iod-fearingness” of any known animal. 

EARS 

Hearing liegins with the evolution of land-dwelling vertebrates. In 
a prev ions sec tion, I have discussed the origin of the ear passages from the 
spirac ulai gill c left of fishes and the transformation of certain bony ele 
ments of the reptilian jaw into the ossicles that transmit the sound waves 
tcj the inner e.n (p. Gl). There is little or nothing about the ear in man 
that is characteristically human. Most of the stages of auditory evolution 
are completed in the monkeys of the Old World. 

The organ of hearing is lodged in the tcm})oral bone, a portion of 
which projects wedge-like toward the center line c^f the skull and forms 
an important component of the skull base. It is in this peiious (rocky) 
|K)rtion o\ the temporal Imnc that the middle and internal ear are 
situated. In man, the anthropoid apes, and the Old World monkeys, the 
passage leading into the ear is surrounded by a bony ring (the tympanic 
bone) immediately behind the soc ket to which the lower jaw is hinged, 
riiis tympanic ring is expanded to enclose a chamber and forms an 
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auditory bulla (knob) at the side of the skull base in New World mon- 
keys, tarsioids, lemuroids. whales, and many lower mammals. 

In man there are blunted, ronieal. bony [mnesses ol the temporal 
bone extending downward just behind the ear. I'hese are called the 
mastoid processes. To them are attached muscles that run ohlicjuely 
down the side and front of the net k and lake theii origins fiom the breast 
bone and the collar bone (k ig. .‘^2). In addition lo other luiu lions, these 
stcrno-cleido-mastoid must les ser\e tt) rt)iate the head in one diiection or 
the other, so that the external ear is piesenietl in a tavoiable position 



Fig. 32. Diagraminati( disscdioii to show* fhc aflat tiincnts flu- stci no ( Icitlo niasfoid 
muscle. 

to catch sound waves. I hese must les are [n esent in some loi m or other in 
all of the primates but leath iheii highest development in man. The 
conital plot esses of the teinpoial bone to whith they are attat bed, the 
mastoid prot esses, are found onlv in the goiiila anti in man. being well 
developed in the latter and rudimeniaiy in the lormer. The liee poise ol 
the human head upon the sjnnal ttilumn as a result of the retession of 
the jaws, the backward growth of the brain, and the erect standing pos- 
ture, are. no doubt, resfxmsible (tn the development t)f the niasitiid 
proces-ses and for the great mobility tif the heatl in lotating movements. 
Man has also act|iiircd a ptJteniial tlisability with the giowth ol this new 
feature. The bone cells inside the masttiiti j^rot esses sometimes bectime 
infected from the ear or in some other way and cause the very seritius 
disease, mastoiditis, to relieve which it is necessary to chisel away the 
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hard bony covering ol the mastoid region in order to drain the in- 
fected bone (ells. 

The hrst api^earance of an external ear is represented by a l(jld of skin 
in certain li/ards and owls. In many mammals, the ears are long and 
pointed or covered with a (lap ol skin. The ears of lemurs and tarsiers 
are erect and more or less pointed and (onlorm in general to the mam- 
malian type. They can be “(otked” in one direction or ancjther to catch 
sound waves. In the higher primates, the habit o( sitting erect and the 
free rotating movements of the head are thought to have Ijrought about 
a reduction in si/e ol the extcTnal ear and. to a great extent, the Icjss of its 
mobility. This is presumably because the head is now turned so that 
scjund waves strike directly tipon the ear, instead cjf the car itself being 
moved. However, rarsius can swi\el its head arcjund 180° and thus 
surpasses most, il not all. otlter primates in cephalic mobility. Yet the 
ears ol this animal are very large. I'heir hinder rims are flattened, not 
rolled. The ears can be reduced in si/e by lolding and laid (lat against 
the head. W'hen the tarsier is listening intently, the cars are opened 
widely and n'o\ed back and forth, one pointing to the front and the 
other to the rear, alter nately. I hus the tarsier ajrpcars tcj turn both head 
and ears wifh unsurpassed lacility. This circ inrrstance hardly supports 
the tlieorv that cMr-cocking cliirrinishes as he.id-tur ning pc^wer increases. 

The only degenciate p«irt ol the external ear in man is the portion 
that lepreserrts the ear Ha]) or tree tip of the car in mammals. This flap 
originally ser\ed not only to catch soiurds but to close the auditory pas- 
sage. I he external ear in apes, moirkevs. aird nran is composed of a fibro- 
c ar tilaginous Iraineuork coxer ed with skiir. hr irran, a rolled rinr passes 
up horn ihe .urterior root ol the c*ai oxer the top aird down its hinder 
surface. I bis is called the helix. C'oucentiu xviih the helix and inside 
of it is a ridge called the .uitihelix. l ire latter is generally forked in its 
upper portion. Iir.side the antihelix is the deep coire ha (shell of the ear) 
Irorn the airier ior part of which the auditor x pa.ssagc enters the skull. 
.V flap c.dled the tragus oxer laps the auditory opening in front, and 
bcloxv and behiird it is a smaller flap c.dled the antitragus. The loxvest 
part ol the ear is the lobe, xvhic h contairrs no car tilage. In the pr ocess of 
evolution, the root ol the ear. which is .rttached to the side of the head, 
has irot Ireeir reduced but has iircreased iir area (Fig. T^). The free tip, 
on the other hand, has been jrrogre.ssively shortened until, in man, the 
orairg-utair, and the gor illa, it has dis.ippeared or is rcpiescnted only by 
a tuberc le or point on the irruer edge ol the rinr ol the helix, known as 
Darwin’s point. In rrronkeys. only th^* j)or tion ol the helix just above its 
root shows any rolling or infolding, and the free point of the ear is still 
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distinguishable. Among the anthropoid apes, the helix is least rolled in 
the chimpanzee and shows the deepest infolding in the orang-utan 
(Fig, 34). Both the orang and the gorilla have relatively and absolutely 
smaller and more degenerate ears than man, but the chimpanzee usually 
retains fine, large ears. A progi essive feature found in the human ear and 
in that of the orang-utan is the elevation of the antihelix so that it pro- 
trudes to catch the sound waxes. The lobe is absent or rudimentary in 
the anthrojx)ids and best developed in civilized races of man. It is a 



Fig. 5^. Reduction of the external ear in man. I)', reinnaiu ol the fie(‘ tip of the 
mammalian ear in man (Darwin’s point). D-. remnant of the fice tip in a mf)nkcy ear 
with identical implantation. D'\ tree tip of a cow’s car drawn to same scal^ (M<Klificd 
from Schwalbe and ^Nfartm, by permisMon of Gustav Fischer.) 

new feature that apparently serves no irsetul purpose, unless it is pierced 
for the carrying of ornaments, tobacco tins, or what not. 

Elder, experimenting with chimpanzees, found their auditory acuity 
greater than that of man. They are capable ol rcs[;onding to high tones 
inaudible to human beings.*" Sound discrimination in the gorilla and 
in the chimpanzee has been definitely noted by Yerkes. 

The ear shows many individual variations in man, as is to be expected 
in an organ of which portions show distinc t degeneration. Some persons 
have large, outstanding, “chimpan/ee" cars, with little loll of the helix, 
and the free tip still visible as a nodule on the unrolled rim. More have 
the “orang” type of ear, whfich is small, with a deeply rolled helix and a 
prominent antihelix. A helix pointed at the top is called a “Satyr point” 
and occurs in some human beings and cxcasionally in the gorilla (Fig. 

••Yerkes, Chimpanzees, pp. 96-98. quoting J. H. Elder, "Auditory Acuity of the Chim- 
pamee," J. Comp. Psychol., vol. 17, 1934, pp. 157-183; " Fhe Upper Limit of Hearing in 
Chimpanzees, ** 4mer. J. Physiol., vol. 112, pp. 109-115. 
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34). The muscles that move the ears in lower animals are reduced in 
size in the higher primates and are often impotent. Some talented per- 
sons are able to move their ears forward and backward as a result of these 
muscles’ being less vestigial than in the ruck of human beings. I have 
been told that one can recover the power of moving one’s ears by volition 
and unremitting effort, but it has never seemed worth while to me to 
try very long and hard. 

The organ of hearing in man takes on a new and increased importance 
in the reception of the scjunds of articulate speech. But the auditory 
apparatus is ncj longer of primary use in detecting sounds made by 
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enemies. Perha|js one may conjecture that the greater reduction of the 
eai in the gorilla and in the orang-utan, as compared with man, may be 
connected with their lailure to use theii ears as receptors of speech and 
with the lac t that their si/e and strength make it unnecessary for them to 
bother about hostile sounds. But what abc^ut the chimpan/ee? Does that 
anthropoid hear better or find it necessary to hearken to threatening 
sounds? Probably the differences between the various anthropoids and 
between them and man are. to a great extent, the result of hereditary, 
non-adapii\ e mcxlifications. 

Lars seem to be the least noticed of human features, unless they are 
unduly prominent. Ordinarily, we look at the faces of people, not at 
their ears. It used to be the fashion, however, among students of criminal 
anthropology, to pay minute attention to the variations of the form of the 
external ear in cruninals. There was a theory that people with warped 
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minds and anti-social tendencies were likely to have misshapen or pecu- 
liar ears, on the general supposition that degeneracy was likely to mani- 
fest itself externally in the form of this organ. Examination of criminal 
eais does show a great numher ol malformations and anomalies; hut 
examination of the same oigans in respectable, law-abiding, and emi- 
nent citizens indicates very c learly that almost any kind of an ear is likely 
to occur in the best of familic's. The lorm ol the exiei nal (*ar is <i \ ari.ition 
of little or no lunctional importance: hence an\ panic ulai ear lonn is 
not likely io inierlere with its possessor’s chance ol Mn\i\al. Conse- 
quently, all lorms occur and aie transmitted with iinj)imity. 

Crowing and Shrd(li}ig‘ Hair 

Hair is just as peculiar to the mammal as feathers to the bird. Many 
ingenious tluwies have been e\ol\ecl to expl.iin the oiigin ol hair from 
structures in lower organisms. None ol iheiti is altogeihei satisfac tory. 
One \icw derixes haii Irom the deimal teeth ol some lishes, l)ut this is 
rather far-letched. Anoihei holds that maminaliati hair has been de- 
veloped from sense organs found in the skin ol c ei tain hshes and amphib- 
ians, but a dilhc ultx arises in that these sense org.ms ha\e a spec ial nerve 
suppU, whereas this is lacking in most mammalian hair. In one way or 
another, many theories connect haii witli rc‘ptilian scales, a plausible 
view being that hair, fcMtliers, and scale's are morpliological c’(|ui\ alents.'^** 
Hcjwever, hair de\ clops Irom epitheliiun and leathers horn cyimeciive 
tissue. .\lso. leathers have a blood suppK which is not found in hair. On 
the tail of a rat are regions in which both hair and sc.rlcs are [riesent. 
Ordinarily, a grouj) of three hairs projects Irom uudei the* liec' margin 
of each .scale. Similar hair groups occur where scales are absent — a lac t 
which suggests that the hair groups in mamma Is rnar k the site ol anc esiral 
scales. In general, it is certain that marmnali.m hair is .ikin to tactile 
organs, placoidal scales, tc'cth, claws dermal scales, and Icatlieis: but it 
has not yet been demonstrated conclusixely that hair is ltd 1\ homologous 
with any of these structures. It may be, and prolrably is, a new lormation 
in mammals. 

Hair grows out of the epidermis, whic h is the uppermost layer of skin. 
A hair shaft consists of cuticle on the outside, cortex under that, and a 
medulla or pith in the center. The c uiic le is made ol overlapping scales 
of various shapes. The hair shalt grows out ol a lollicle or sheath set 
obliquely in the .skin (Fig. 35). At the base of this shc'ath is a bulb en- 

M In this section I have drawn largely upon the work of Professor C. F. Danforth, Hair, 
with Special Reference to Hypertrichosis 
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closinp; a papilla from whicli the hair pjrovvs. A sebaceous gland empties 
into the follicle just i)elo\v its mouth, providing the secretion that oils 
tlie hair. A few muscle libeis, (ailed the arrc( tor pili muscle, arc stretched 
(rom the lolli(le below the sebaceous gland diagonally upward toward 
the suilace ol the skin. W’hen this muscle contracts, it pulls tire follicle 
into a mole vertical positioir, rrraking the hair “stand on end” and 
( aiisiirg “goose-flesh.” 

1 lairs .ne ol two kinds: tac tile and protec tivc. Lac tile hairs have spaces 
filled with blood (blood sinuses) round tire follicle arrcl have a special 
ner\e su|jply. I hey are sense orgarrs of great delicacy aird generally are 




:r) Skcidics ol lon^iiudm.il sec lions of h.iir follicles \ ne^io’s head hair: B. 
the he. id o( ,i 1 iiio])( .iii 

loiind on die bps, cheeks, and biou regions. Sonre ol tlreirr, such as the 
whiskers on the n|)|)ei lip ol a cat. .ne under \oliiinary control. Protec- 
ti\e hairs nr.i\ be giou|K*d. .iccording to si/e and rigidn\, into spines, 
bristles, awns, wool. Ini, down, in ciesi ending order. 

W hales and dol|)hins .ne the least h.ni\ ol mammals, but the sea- 
cows are close' ri\.ils. .Such thic k skinncci animals aj the elephant, the 
1 hinoc ei os, and the hi|rp()| rota mils ha\ e also lost most of their hair. Where 
the Ir.iiiy covet ing isscairtv. it is either repl.icecl bv a stibc utaneous layer 
ol fat. or the animal inh.ibits a warm climate, but there is no direct evi- 
dence that a warm c liniaie nec essarilv brings alxnit a hereditary decrease 
in hairiness. In animals with sp.irse hair, that remaining is likely to be 
ccraise and ol a bristly character. 

I he distinctive feature of man’s hairv covering is not its scantiness 
but the complete absence ol tac tile hairs (“feelers”). In this respect he is 
uni(|ue in mammals. Most ol the hair on the huirran body rrever develops 
bc>ond line and nreir e or le ss r udiirrenlarv dowrr. The adult human being 
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has only about one-fourth as many hairs per square centimeter in the 
scalp as has the gibbon, less than half of the number in the siamang’s 
scalp, about one-third less than the mountain gorilla, twice as many 
as the orang, and almost three times as many as the chimpanzee. 
(Table 1, p. 41.) 

In the evolution of human hair the direction and pattern of hair 
tracts are of interest. Because the hair follicles are always set obliquely in 
the skin, the hairs slope according to the direction ol the lollic les. Ap- 
parent!), the primiti\e arrangement of the hairs is a unilorm bac kwarcl 
slope from the head to the tail. But there are many modiluations of this 
original pattern. Some authors ascribe these to mechanical causes, such 
as the force of gravity (e.g., in the sloth which suspends itsell liom trees 
by its four extremities^ the habitual assumption of certain postures, the 
repetition c^f movements, and the pull on certain points exerted by 
underlying muscles. Such \iews re(]uire the cpiestionable assumption 
that bexiily modifications during the lifetime of the individual mav be 
transmitted to his desc endants. Another view refers diflerences in diiec - 
tion of hair slope to folds in the skin, as at the elbow, ihioai, or knee, on 
the sup|X)sition that the hairs grow' along the lines of least resistance. 
There are also depic.ssions in the bodv surfaces and differences in the 
rate of growth of difTerent regions of the skin. Professor Schwalbe has 
directed attention particulailv to muscle pull and muscular dexelop 
ment and the precise form of the surface to be co\erecl. T'heie aie so 
many variations in different primate spec ies in the hair iractsrmd slope's 
and in the arrangements of vortices, spirals, et cetera, that any detailed 
interpretation of them is most diffietdt. That the direc tion of hail in 
the individual is in some way affected by his habits as well as his form is. 
however, entirely probable. 

It is a well known fact that the hair on the upper arm in man is 
directed downward and that of the forearm upward, so that the hair 
tracts converge at the elbow. Since the time ol Darwin and Wallace, 
this peculiar arrangement has been explained as the result of our ar- 
boreal ancestors' habit of crouching in the trees during rain stoims. 
holding on tcj bc^ughs above their heads. The rain would then drip down 
from the hairs converging at the elbows. The gorilla and the orang are 
said to adopt such positions. One of the objections to this iheorv is that 
the hair tracts similarly conv erge at the elbow in the (|uadrupedal lemurs, 
which presumably do not adopt this attitude in the trees, as well as in 
many of the Old WVirld monkeys, whic h are al.so pronograde. 'riiey do 
not so converge in the tarsiers nor in one type of gibbon. 

The beard is not peculiar to man. although the absence of tactile 
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hairs in it is. The growth of hair on the face of the orang-utan is most 
suggestive of the human condition, especially since the moustache in 
this animal develops most definitely toward the corners of the mouth. 
But in the orang and in all other apes, the presence of a large proportion 
of tactile or sinus hairs in the l)card makes it diflicult to accept their 
growths of facial hair as homologous with the human beard. However, 
it is said that the beard of the orang shows transitional forms of hair 
from the vascular sinus type to the non-vascular, non-tactile, protective 
type of beard found in man. 

Most areas of the human body grow hair, but it has been reduced to a 
fine vellus or down over the greater part of the body surface. Careful 
examination, either with the naked eye or with a microscope, reveals 
definite tracts, |)ai tings, spirals, or whorls, and lines of convergence. 
Most of those lound in human beings can be traced back to the other 
primates. It has been stated that two hair partings that extend down the 
front of the l)ody about in a line from the nipples downward are new 
features in man and must be ascribed to the erec t posture. Wocxl Jones 
sa\s that in man the hairs of the back conxerge upon a midliiie whereas 
in the anthropoids thev dixerge. '^ I hc definite hair line on the forehead 
is a huiiKin feature, the nc‘arest ap[)ro\imation to which occurs, ap- 
parently, in the orang-utan and in the bonnet iiKuacjiie. 

From the sixth to the eighth month of hx ial life, the human baby is 
almost com|)letely (oxerecl xvith a fine hairy doxvn, the lanugo, most of 
xvhich is shed before biith. Just aboxe the aperture of the rectum (the 
anus), there max often be obserxed in new-born infants a slight depres- 
sion in tlie grooxe betx\een the buttocks. This marks the point at whicli 
the end of the c oi i x\ (the tail remnant of the s[)inc) has sunk beneath the 
surfac e. rsiialU in this dimple or de})ression there is a xvhorl or spiral of 
hairs; but both of these features usually disappear in the first fexv days 
of life. 

I here ate a number of faiily xvell authenticated cases of “hairy men,'* 
m whom it is thought that the foetal lanugo has been retained and has 
I un I iot. About .U) families aie on record in xvhich this anianaly has been 
obserxed in one or more meml)ers. Whether or not such cases of excessive 
liairiness (“hypertrichosis”) are to l)e interpreted as pathological condi- 
tions or as anomalies of a reviTsionary character, it is certain iliat. some- 
xvhere in the course of evolution, man oi Iiis ancestors underxvent a 
great reduction in hairy covering and a change in its distribution. It 
has been suggested l)y Flliot Smith that there is a correlation bctxveen the 
disappearance of the hairv covering and the evolution of the brain. 

Joncji. Affln'j Piacr, p. 298 
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Sensory nerves link up the l)rain with every p:ij)illa ol the skin, and the 
thinner and more naked the skin, the jjreatcM' its sensiiiwinss, and the 
larger the niiinber of messages sent to the l)rain. Keith jHiints out that 
both hair and deposition ot lat beneath tlie skin aie probablv in/liien( (*d 
by the secretions ot the thyroid gland. Antliiopoid ape b.ibies diller horn 
human babies in that the lormer are hairy aiul ha\e little siiIk utaneotis 
fat. These two conditions ate probably corielated. and it seems |)ossil)le 
that the loss of hairy covering in man is associated with his higher 
nervous oigani/ation and that the piotectixecoxering ol hair is lepl.ued 
by the subcutaneous la\er of lat which similarK |)iesei\i‘s the waimih 
of the body. Keith alsc^ suggests that the human inlant is bettei nnm islu'd 
than the anthropoid inlant, since a lirst ellect ol the hiimani/ation ol 
a higher primate was to instire a i ic her \ariet\ and more am|)Ie c ommancl 
of food all the year rc^tmd than was possessed 1)\ am aihoieal oi pu- 
human piimate. Such an improxemenr in pie- and post natal nuiiiiion 
would probabU ha\e its ellect tipon ilie tlwioicl gland and upon the 
other glands ol internal secretion and ma\ well hast* Inonght about the 
changes in fat deposition and in hair co\ei ing that distinguish man horn 
the other primates. 

Although elephants .md rhinoc eiosc's aie almost hanless, sjxc les ol 
these animals that inhabited Fuiope during the glacial epoch weie 
co\ered with long hair oi wool. One mas possibU inlii lioin this fact 
that the hairy covering was acc|uiied in orclei to jiuseivc* the- heat ol the 
lx>dy. I believe, however, that none ol the e\isiing hail Ic svspec u s is 
derived fiom the hairv Pleistocene loims ol these animals, so that it 
would hardlv be possible to argue th.ii a second.nv clc iiudation has lakcai 
place as a result ot a so join n in wai m tiopic al c Innaus. I )ai w in suggcsiccl 
that the retention ol haii in the Iniman male cm the lac c* and c hesi. and in 
both sexes at the junc ture ol the limbs ol i he bods , lav oi s ihc* supposii ion 
that hair was lost befou* man became elect, loi the pails now letanimg 
the most hair would then have been those most jiroicc ic*d hom the* heal 
of the sun.’® He reeogni/ed, howevet, that the abundant hiisiitc* covering 
of the giant anthropoids and oiluT [Ji imates that still inhabit the iio|)ic s 
renders improbable an> sup|)osition relating the* clc inidaiion ot the hu- 
man skin to tropical heat. Darwin also rejected the ihcoiv that the* loss 
of the hair may have beeiKi result ol natinal selection in enabling m.m 
to divest himsell of the multitude (d ticks and cAteinal paiasites that 
would otherwise inlest the boc|y. He thought it im|jiol).ible that this 
evil would be of sullicient magnitude to bring into opeiaiion the foices 

M Keith. T/ie Human Body, p. 201. 

•• Darwin, Descent of Man, p. Hd. 
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()l natunil selection, especially since other fur-bearing animals in the 
nopics seem to ha\e accpiirecl no sj)ec iali/ed form oi relief. Darwin 
( onc'luclecl that, on the whole, the lossol a hairy ccjvering is disadvantage- 
ous to man, even in the tio])i( s, since it exposes his body to the scorching 
c^l the sun and to the sudden c hills ol wet weather. It is, then, iniprc^bable 
that th is dcanidat ion c ould liave < ome abcjut through natural selection. 

riie .luthor o( the Dr.scrnt of Matt emj)liasi/ed the importance of 
sexual selection in bringing about the rel.iiively hairless ccjndition of 
man, the elongation ol the head hail in the human temale, and of the 
beaid hail in the male, lie argued that, in most species, the female is 
less haiiy than the male, and that the .idded exposuie c^l the naked skin 
in the lemale could constitute a special sexual attraction. Thus, the less 
hairs temalcs would be selected as mates by the more powerful and 
\igoious males and would tiansmit to their olispring the hairless condi- 
tion, both se xes being to some extent aliec ted. In like manner, the male 
with the longest beaid and the lemale with the longest head hair would 
accpiiu* adsantages in the selection ol mates .md in the perpetuation of 
then kind, bs i i on ol the possession ol these special characters w'hich 
would c'uhance tlu'ir sexual attiaction and permit them to secure the 
most dcsiiablc* m.itcs. 

This inge nious theon ol Darwin is. howewer, iiLidecpiate. There arc 
lew indie at ions that pi efc i ential mating c oidd ha\ e brought about such 
piolound modilic at ions in the amount and distribution ol body hair. 
W’e ( an nc itlur assume that in all human and j^re-human races the least 
liaiiN women ha\e .ilwaNs been the most desired, nor that, il they had 
l)ec*n. thev would necessaiiK ha\e tiansmilted their relati\e hairlessncss 
to theii dc’se endaiits. 

I he \aii.nion in the amount ol boch hair in existing races of man 
will reepine luither discussion when we come to dexd \vilh racial char- 
acteiistics. but it ma\ be slated at this point th.u there is nc:) appreciable 
ic‘lationslu|) between the c limale in which \arious human groups live 
and the amount ol bodv hail that lhe\ possess. Fhe most |d.iusible theory 
ac c ouniing lor the denudation ol the human body is that o{ Elliot Smith 
and Keitli. which coiinects it with inc leased sensiti\ eness of the skin, 
deposition oi a l.isei ol subc utanc’ous fat. and an alieied functioning of 
the gl.mds ol inieinal secretion. Possibly the nutritional faclc^r is also 
impoi lain. 

[. R. de la 11. Maielt. a biilliant but speculati\e anthropologist, has 
suggested that man’s loss ol hair was due to an iodine deficient diet in 
our eaily honiinid ancestors. Il is established that iodine deficiency 
< an cau.se a lac k ol hair in domestic ated animals. Since the grow th of hair 
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demands cell proliferation that otherwise need not have taken place, 
Marett infers that iodine economy may cause a loss of hair. However, 
proof that such a loss can conserve iodine or promote physiological 
efficiency in any other way is admittedly lacking."® 

Man’s relative hairlessness cannot be brought into any causal relation- 
ship with the erect posture, the free prehensile function of the fore 
limbs, nor with the extremes of cold or heat encounteied in dillcrent 
latitudes. 

There may be some force in the argument that the loss of body hair 
in man must ha\e taken place in a tropical c limate. since .Negroids and 
Mongoloids arc less hairy than the white races, and since it would ap[)ear 
that such a diminution of “pelage” would scarcely take phu e in a cold 
environment. If, howexcr, the decrease in the amount of hair is assumed 
to be accompanied by an increase in the amount of subcutaneous lat, 
this argument loses its force. 

Perhaps the only documentary evidence as to the time of the disap- 
pearance of man’s hairv covering is offerc'd by an engraving from one 
of the Upper Palaeolithic sites in France. This engraving was found at 
liiugerie Basse in the Hordogne and has been attributed to the .\urigna 
cian |)eriod. It appaiently reprc'sents a nude pregnant woman. Hatch- 
ings on the ventral surface of the body and on the limbs certainly 
represent an abundant covering of ftairs. .V c onset v at ive estimate of the 
age of this engraving is ,10,000 vears. Faken at its lace value, this would 
mean that essentially modern tvpes f}\ man, such as prevaiTed at that 
pericxl. retained, in some instances at least, a considerable covering ol 
bexly hair under sub-Arctic c limatic conditions. 'Fhere is. howevei. com- 
paratively little reason hjr interpreting thus literally the .\urignac i.in 
V'enus of Laiigcrie Basse. In the fust place, palaeolithic diawings and 
engravings ol human beings are in general so poorly exec uted that little 
reliance can be placed upon anatomical details. Again, even if the sub 
ject is repre.sented accuratelv, the excess of hair may re[)resent a tem- 
porary condition assexiated with pregnancy. Danforth states that there 
is a considerable literature indicating an increased growth of hair on 
the face and body at this time."’ 1 hus, the palaeolithic woman depicted 
may have been an exception to the ordinary condition of relative hair- 
Icssness. Anthropomorphic; representations of one sort or another and of 
palaeolithic age have been found in more than 6.1 Fairopcxui sites, but 


•<» Marett. Race, Sex and Environment, p. I60. 
•> Danforth. op. cit., p. 1 53, 

•» MacCurdy, Human Ongmj, p. 26.S. 
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tlie Laugerie Basse engraving is the only one in whicli the body is shown 
as hairy. Finally, the Laugerie Basse engraving may not represent a hu- 
man being at all. 

I should be inclined to think that man’s ancestors became divested of 
the greater part of their hairy covering at a much earlier period than 
the Aurignacian, indeed at the very beginning of the essentially human 
stage in development. It is perfectly possible, however, that some human 
groups may have retained, or even redeveloped, Irody hair at a much later 
period of human evolution. In lad. we know little or nothing about 
this subject. 


Touch Pads and Friction Skin 

Pads that serve as (ushions in walking develop on the under sides of 
the extremities of many mammals. The absence of hair on these pads 
is an adaptation to their loroinotor Inmtion in (piaoi npeds. In such 
animals, the pads are ordinarily devoid of ridged skin, unless the hands 
and feet are used tor grasping. This ridged skin ( “li i( tion skin ”) develops 
on the palmar and plantar stirlates and on the tips of the fingers and 
toes as a structural specialization to counteract slipjjing by heighten- 
ing frictiottal lesistanee and also to enhance t.'utile acuity. It forms, in 
the liist instance, over the walking or tactile pads and extends thence 
over the undersurfaces of the extiemities. Ridged skin is also found on 
the business part of the grasping tails of New World monkeys — the 
naked aiea on the inside cjf the curve near the tij). These friction skin 
areas yield linger piints. toe prints, palm prints and sole piints, and 
'presumably) tail prints, as a lesiilt of the patterning of the ridges. The 
study of tlie.se patterns has been givcMi the gruesome n.iine of derma- 
toglyphics (".skin-c.irv ing 

Tlie palmar or volar pads and tho.se on the underside of tlie finger tips 
aie botli evident as locali/ed bulge’s at the close of the second foetal 
month in man and bc-come lounder and indiv iduali/.ed during the en- 
suing four weeks. Fiom the thirteenth week onward they regress. On 
the palm, there are lour intercligital pads King just below the spaces 
between the thumb and the fingers, riiere are akso pads on the ball of the 
thumb (thenar) and on the heel of the palm ojiposite the thumb (hypo- 
thenar). Similar pads develo|) on the toes a. 1 the soles of the feet, but 

'*■' I'hi* wliolc wriion is al)sir:Htr<l from chc sl.-iiu)arct work on the suhjett: fingrr Prints, 
and Solrs, An Introducttun to Drrr?iatogl\f}/iics, hy Harold Cummins and Charles 

Midlo. 
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they are retarded by two weeks in comparison with those ol the upper 
extremity, both in appearance and in regression. Old World monkeys 
retain prominent pads in adult Hie, but these aie lower than in the 
foetal stage. In adult anthropoid apes, the delinition and elev.ition ol 
pads are comparable witli those ol man. although the gibbon falls below 
man in their de\elopment. 

The ridged skin de\elops o\er the pads and other areas of the palm, 
sole, and digits in an irregular and patclw lashion. with the (iiigeis most 
precocious and the sole most dela\ed. The ridges .ne not evident on the 
surface ol the skin until the eighteenth loetal week, riiey are developed 
and moulded upon the tows ol papillae in the dermis, each lidge (ot- 
responding to a double row ol papillae. On the summits of the ridges 
open the pores — the apertiues ol the sweat gl.uids. Once dc'velo|)ed. the 
ridge patterns are unchanged throughout lile. F.pidcimal riclgc‘s are 
modilied scales, primitivelv imbiicated. and each .issociated witli one 
hair, or a group ol hairs, and one sweat gland. 1 he lowest stages of 
ridge evolution are illustrated in the lemuis, whose pads be.ir lullv 
developed ridges, whereas other regions have incom|)leie ridges rep- 
resented by minute elevations, watts, oi islands, vMth the oi due ol a 
sweat gland duct in the center ol each, or epideiinal lings that aie 
annular conglomerations ol such waits In lower piimates that have 
ridges developed continuouslv over sole and ])alm. the* /ones of junc tion 
between the ridged skin and the unspec iali/ed skin ol the doismn show 
transitions from ridgevs to islands. 

The basic pad svstem is discernible in all ol the primates and consists 
of an apical pad on the ternnnal scgmcait ol each digit and marginal 
and central set ie.s on the palms and soles. 1 he m.ii gin.d sc i ies c oiisists ol 
four intcrdigital pads and the thenai and hv|)otheiiar |).ids (the latter 
divided into two. the distal and pioxiin.d hvpothenai pads). In the 
sole, the thenar pad mav be siinilailv subdivided. I he- ccnti.d |)acl svs- 
tem has three elevations in palm and sole, and laulv theie mav also 
be accessory interdigital pads. However, a lull complc im nt ol the volar 
pads is almost never expiessed; the cential pads are iisiiallv absent, and 
the marginal pads may be vaiiously modilied. 

Ridge systems in the lemurs are diveisely develo|)ccl. In the galago or 
bush baby, they ate found only on the pads; in the slow loiis over all 
the palmar and [)lantar sui laces exce|>t the flexion c le ases .ind occasional 
areas of the center of the palm, riiere is .ilso c onsidei.dile variation in 
the New World monkeys, with Aotus, the night monkey, showing the 
least extensive ridge formation, confined to pads, islands and short 
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ridges, and witli the marmoset and capuehin or rebus monkey occa- 
sionally showing incomplete ridge lormations in the renter ot palm or 
sole. Ollier New World monkeys, all Old World monkeys, together with 
apes and man, have rom])lele ridge systems. The loot is less advanced 
than the hand, in that the ridge systems are oltener incom[)lete in the 
foimei. 

It is assumed that the e\olntionary progression of friction skin pat- 
terns is Irom whoil to looj) lo auh, since a primitive volar pad is an 
elevation with a c iu nmsc rihed base and a more or less pointed summit 
developmeniallv (oirelaied uith the jjieseiue ol a whorl. A whorl is a 
(oiueiitiic design in which the majoiity of the ridges make circuits 
aiound the coie. d'his laiier is a pivotal leaiure in the center of the 
|)atic‘in. The |)attern 4nea is liamed by lines that meet at the low^r or 
pi()\imal coiiuis in tiny liiangles, each ol which is called a triradius. 
I hc‘ second piincip.il pattern is the loop, in which the ridges course 
.iioiiiicl one he. id .mcl How tow.nd the m.ngin ol the pattern, which is 
o|)c‘n. II the loop opens tow.ird the inside ol the* hand, it is called an ulnar 
loop, il toward the outside*, a ladial loo|). A loop li.as onlv one triradius, 
riie ,uc li is h.iicllv a |)attc‘in .it .ill bee .i use il consists ol a svstem caf ridges 
geiiilv convex toward the tip, .ind tlieie .ire no dehning triraclii. Evi- 
clentlv, the evolution. n y |)i ogi eNsion Irom whorl lo loop to arch con- 
lonns w iih the* lc)wc*i ing oi ic*giession ol the volar j)ads. 

\|)ical (lingei and toe) p.iiierns aie substaniiall) similar in monkeys 
.mcl .ipc's to those ih.ii exist in in. in, but st.uisiic.il cl.ua resulting Irom 
sinvevN ol the v.iiions geiiei.i .mcl species are lacking. Ihe lemurs and 
New Woilcl monkevs show some* a|)ical p.Uteins dissimilar to thc'ise ol 
higlui ininialcs. I he g.il.igo has longitucIm.il or veiiical lines enclosed 
l)v loo|)ecl lidges, in the lemur, the loo])eci Ir.iine is shitted to the dorsal 
side ol the digit tip .mcl does not show on the vol.ir side. Aotus, the 
night monkev. shows longitudinal ridges that converge toward each 
oilu*i .u e.ic h extreinilv. Iikeseiiesol p.neiuheses — {{{')))• 

riie c hini|).ui/ee. whose dcrmaioglv |)hic s h.ive been studied by Cum- 
mins .mcl Spr.igg,' ‘ has p.utern si/c* .inci distribution (]uite comparable 
with th.u ol ni.m. In lound numbers the c himpan/ee irecjuencies of pat- 
terns .lie: wdioils, aO per cent; ulnar loops. 10 per cent; radial loops. 
0 pel cent; aic hcs. 2 |)er c cut. .\s ma\ be seen from T able 0, JL 524, where 
lacial dilleiences in linger i)iint p.iltern: are listed, this chimpanzee 
<<>uni is almost indistinguishable Irom that of ja|)anese. However, the 
<him|)an/ee patterns show .some peculiarities. The whorls are more 
C:iminiins ;in(l Spi.iRg. "Drrin.itdglvpliii^ in ihe C.hiiiipan/cc.” pp. -157-511. 



202 UP FROM THE APE 

evenly distributed on the digits, and certain sulxlasses of the general 
whorl pattern — twin loops, lateral pocket loops, and accidentals are 
commoner than in man. About four-fifths of human whorls are mono- 
centric, as compared with one-third in tlie chimpan/ee. (Jiimpanzee 
pattern distributions show other deviations from the human type that 
cannot be detailed liere. 

Human variations in the patterns of palms and soles will l)e described 
under the sections devoted to racial differences (pp. In general, 

each of the pattern areas of the palm is likely to be bounded wholly or 
partially by triiadii and their radiants. Fhe palms and soles ol lower 
primates show much diversification and indixidual vaiiaiion, with 
deviation from the fundamental morphoh>gical plan of the order usually 
more marked in the sole than the palm. These departures from the 
basic primate [dan indicate specializations. 

Cummins and Midlo state that Tarsius is the most specialized ol the 
lower primates, as indicated by absence of whorls and infrecjueiicy of 
other true patterns. New World monkeys are c oniraclic toi v; some lack 
complete ridge formations over palm and sole. I he most acKanced is 
the spider monkey. Old World monkess usuallv show whoi 1 |)atterns. and 
departures from the fundamental piimate plan ordinariK are confined 
to fusions of the thenar (thumb) and first interdigital aieas. 7'he ordei 
of increasing modification of the l)asic plan in the higher piimates is: 
man, orang, gorilla, c himpanzee, gibbon. 

Number and complexity of pattern can be e\aluaied largc+V' on the 
basis of counts of the number of triraclii that define the |)atiern arcMS. 
The higher the pattern intensity, the more primitive is the gioup. In 
the primates, Tarsius and ilic lemuroids are wideU variable, and, as a 
group, Old Wmld monkeys show the highest pattern intensity. New 
World monkeys have lower |}altcTn intensity and apes and man lower 
still. Man is peculiar in that the pattern intensity ol his sole is gi eater 
than that of his hand, indicating advanced spec iaii/.ition of the latter. 

Cummins and Midlo attempt some phylogc’ueiic interpretations of 
primate dermatogly|)hics. They note the heterogeneous c haracter of the 
lemuroids and suggest that this field of study "contraindicates’* cnigin 
of monkeys from a tarsier-like stem. Except the langur. Old World mon- 
keys are exaggeratedly primitive in their dermatc^glypliics or, at any rate, 
unspecialized. The langur is more like .some New World monkeys than 
other Old World monkeys. New World monkeys are mo.st diverse, with 
the night monkey and the marmoset-like monkeys most |)rimitive and 
the spider monkey most advanced. I'lie gibbon is the most special iz.ed 
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ape, while the j^reat apes and man stiind in the following order of in- 
creasing specialization: oraiig, gorilla or chimpanzee, man. However, 
man is more primitive in adherence to basic: configurational plan than 
even the orang. Therefore, in view of the fundamental importance of 
plan, these dei matoglypliologists (which is certainly a hard name to 
call them) conclude that man stemmed from an ancestral stock more 
primitive than any existing apes and with dermatoglyphic traits more 
closely allied to those of monkeys.*'* 

Cummins ami Midlo, htnf^er Prints, p. 177. 




Part III. The Individual Life Cycle 


Being Born: l^renatal I)eveloj)nient 

riu* internal ic*|)io(ln( ii\c or;.>ans ol the IcMiialc consist of the uterus 
and a paii ol oxaiics, each (onnected wiili the uterus by a tube or ovi- 
duct. I lu* ovaiies in the human lemale aie two small, almond-like 
bodic’s siiiLitccl on eithei side* ol the uteius neai tlie lateral pelvic walls. 
I* ac h ol the* ute rine* tube's is about 10 e eiitimetei s lon^ and empties into 
the uppei part ol the uterus or womb. The* uterus is a hollejw, thick- 
walled. muse ular e)ii.;an about the si/e and shape cjl a j.(*ar w'ith the apex 
pointed downwaid and backwaiel. It is siiualed in the |)el\ic cavity bc- 
iw ee*n the bhiddei and i ec t um. below , its c a \ its e ommunieates with that 
ol the vagina (the* sheath like e.mal leading; to the exterior) (kig. 36). 

In the .Mono! 1 em.iia, the* lowliest ol mammals, the osiducts open 
sepaiale’ls into the common e\cietor\ duct, or elo.tc.t, and do ne:)t fuse 
to lonn a uteius. In the* maisupials or pouched mammals, there are 
two ule*ii. each opening into a shoit cloaca b\ means of its own canal. 
In the lenmis and laisic is, there* is but one utei us. but it is forked above 
and has two hoiiis loi the* reception ol oviducts. .\11 c^f the higher pri- 
mates. inc luding m.ui. have* .i simple uteius. 

I he* development ol a new being takes place in v<.rtebrate animals 
whe*n the lemale gei m cell (ovumi has been lertili/ed bv a male germ 
( e ll (spc*i malo/oon). I he* ova or eggs aic* develoj^ed m follicles or pockets 
ol the lc*male ovaiies. I he human ova, although the largest cells of the 
hodv. aic* vc iv minute, nu’asurnig about 0.2 millimeteis in diameter. In 
the lemale* ol child beaiing age. a mature ovum is liberated each month 
and convevccl thiough the uleiine tube into the vavitv of the uterus. 
Here* it undcigocs no luithc'i develo|)ment and is discharged, unless 
h‘itili/c*el. 11 it is lc*itili/ecl. it is let.iined within the uteiine cavity and 
develo|)s into an embivo. Ihloie the ovum can be lenili/c*d. it must 
matuu* Ol lipcii. I bis matuiation ol the ovum takes place within the 
ovaiian lollicle or immecli.uelv alter its escape therelrom. It caansists of 
a |)ioce'ss of subdivision ol the ovum into two and then four cells. Only 
one of thc*sc* lour c e lls deve lops into a mature ov um. 

The spermato/oa, or male germ e ells, aie developed within the testicles 
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and are present in enormous numbers in the seminal fluid. Each con- 
sists of an oval flattened head, a neck, a rod-like body, and a long, thread- 
like tail. The total length of a human spermato/odn varies between 52 
and 62 one-thousandths of a millimeter. The wliip-like tail of the minute 
spennatozobn acts as a propeller and enables it to move about Ireely. 
The male speim cell matures in the testicle in a way similar to the 
maturation of the ovum, but, in the process of rij)cning, the piimary 
male cells give rise by subdivision to four spermatozoa, each ol whicli 
is capable of fertilizing a mature ovum. The sperm tells of the large 
anthropoid apes each have special characteristics, the orang-utan being 
most aberrant in this respect. In the form and proportions ol the dilfei ent 



Fig. 36. The posterior half of the human utcius and upper part of the vagina, with 
the left uterine tube and o\ar>. 

parts of the male germ tell, the gorilla approaches most closttly to the 
human condition. 

Although the fertilization of the human ovum has not been observed, 
the general outline of the process may be defluted from knowledge of 
various stages in other animals. I he ovum is probably leitilized in the 
lateral portion of the uterine tube. Fhe head and (onnecting piece 
of one sperm cell penetrate the ovum, aiul the tail ol the spei m < ell breaks 
off. The fertilized ovum prol)ably takes seven or eight davs in moving 
through the uterine tuf}e to the cavity ol the uterus. Dining this time 
the ovum undergoes segmentation or subdivision. 

The ovum before fertilization contains a minute body ol (ircular or 
oval shape embedded in the protoplasm I his is the lemale pronm lens. 
The part of the male germ cell that pierces tfie ovum forms the male pro- 
nucleus. The male and female pronuclei unite to form a segmentation 
nucleus. This multiplies by division into two, then four, then eight, 
then sixteen cells, et cetera, until the ovum is filled with a mulberry-like 
mass of closely packed cells (the morula), riie.se soon .se{)arate into an 
outer peripheral cell mass called the trophoblast, which makes a covering 
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but does not contribute to the formation of the embryo proper, and an 
inner cell mass from which the embryo is formed. Fluid accumulates 
between the outer covering and the inner cell mass, so that the ovum is 
now transformed into a vesicle (little vessel). The inner cell mass re- 
mains in contact with the outer covering or trophoblast at one pole of 
the vesicle, fhe latter is now called the blastula. In most animals the 
blastula* a hollow sphere with its walls made of a single layer of cells, 
then caves in, as one can push in the side of a hollow rubber ball, so that 
nearly hall ol the original exterior becomes the inside ol the cup. It is 
then called the gastrula, and the mouth o( the cup, called the blastophore. 
gradually grows together. ^I hus there is developed an inside germ layer, 
the entoderm, pushed in against the outside layer, the ectoderm. How- 
ever, in mammals, this |)rocess ol gastrulation is not so simple, because 
the fertili/ed ovum is earl^ embedded in the wall of the maternal uterus. 
After the tiophohlast, or outer sphere for the interpenetration of the 
maternal tissue, has been formed, some sort ol gastrulation apparently 
occurs in the inner cell mass that is in contact with one pole of the 
blastodermic vesicle. At any rate, the entoderm and ectoderm are now 
differentiated. 

The inside laser ol the inner cell mass (entoderm) becomes differ- 
entiated into a siiitdl sac, the \olk-sac. T he cells of the embryonic mass 
migrate toward the inner wall of the cluster leaving a space between it 
and the coveiiug of the vesicle. This free sp.ice graduallv develops into 
the amnioiic cavity (Fig. '17A). The inward migration of the cells forms 
a laver constituting the inner (loot of the cavity. This layer is the em- 
bivonic disk from which the bcKly ol the embryo will be formed. It 
consists ol prismatic cells known as the embryonic ectoderm (outside 
layer), on the back side, and another layer, the entoderm, on the belly 
side. 

The entbivonic disk becomc's pear shaped with the wider end directed 
lot ward, and an (^pacpie streak makes its appearance at the middle of 
the disk extending downward to the narrow end. This is called the 
primitive stieak. Along its surface there appears the primitive groove, 
which, at its upper end, communicates with the yc^lk-sac by an aper- 
ture. The two Ol iginal layers ol the embrvonic disk, the ectoderm (outer 
germ laser) and the entodeim (inner germ layer), now appaiently sepa- 
rate where the thickened piimitive streak fcwmed.of ectoderm grows 
down into the entoderm. On either side of this thickened streak, the 
layers draw apart and a third layer, the mesoderm (middle germ layer), 
differentiates between them. Just henv this differentiation of the three 
germinal layers ocrurs in the human embryo is not known. Eventually, 
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however, from the outer layer are formed the nervous system, the 
epidermis of the skin, tlie lining cells ot the sweat glands, oil glands, and 
mammary glands: the hair, nails. lining ineinhraiies of the iiose and 
mouth, external parts ol the eyes, and some other org.uis. The enioderm 
or inside la>cr forms the lining ol most of the digesti\e tube and ol all 
the digestive glands that open into it, the lining ol the anditoiy tnlx's, 
the lungs, the bladder, and paits ol the thxroid and ihvinns glands, d he 
mesoderm, which de\elo[)S between the ectodeim and entoderm, giNcs 
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man. A, an i-arU stage of the hinnan o\uin. I». the lonn.inon ol ilu- .ill.nitoiN and ol 
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lion of the na\el. 


rise to the remaining strut tnres of the f)ody. int hr ling skc‘lett)n, must les, 
cirtnlaioiy s\stem, et tciera. 

Abo\e the priniiti\e streak, there now (fe\el()|) two longitudinal htlds 
of ectoderm, which extend up tt) the head end. Muse ,iie talltd the 
neural folds, and the grooxe between them is tailed the nemal gioo\e. 
The groove dee[)eiis. and the folds (lose oxer it tt) loiin the neund 
(nervous) tube. I lie toalestente of the nemal lolds begins at the region 
of the hind brain and extends in botli direttit)ns. lOuaul the end ol 
the third week, the anterior opening t loses at the site ol the Intnre hiain. 
and three swellings appear at this end ot the tube ( oi ii‘S|)onding to the 
future forel)rain, midfiiain. and hindl)iain. I he lest ol the tube forms 
the spinal cord. 

Along the front ot the neural tube, tlicre develops a tbit kened ridge, 
which S(K)n betoines (onxerted into a rod ol (ells (ailed the notodioid 
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(back chord). It extends from the anterior end ot the midbrain down 
the entire length of the future vertebral column. It soon becomes 
separated Irom the neural tube by surrounding mesoderm cells from 
which develop the skull, vertebral column, and brain coverings. Toward 
the end ol the second week, the mesoderm, lying on either side of the 
neural tube and notochord, begins to divide into cubical masses, which 
arc called the primitixe segments. These extend alcjiig the whole trunk 
Irom the base of the head downward. Light of these segments are cervical 
(nec k segments); twelve are thorac ic: (c (jiresf)onding to the future ribbed 
vertebrae*); five are lumbar, li\e sacral, and from five to eight are coc- 
i yge.il (c orresjionding to the tail region cjf the vertebral column). There 
is some leason lor believing that the head region is also segmented, but 
in mammals the primitive segments can be recogni/ed only in the oc- 
cipital legion (the back part of the head.) 

I he embrvo grows ra])iclly, and a part of the yolk-sac becomes en- 
closed within it at the site oi the future navel; inis c'c:)nstitutcs the 
|)rimiti\e digestive tube (Fig. '^7 C, D). Since the growth in length is 
greater than in width, the head and tail ends are curved toward each 
other, and a blind end ol the yilk-sac is enclexsed within the body toward 
the head end loiining the fore gut and another at the tail end form- 
ing the hind gut. Ihe embrvo is connected bv a band of mesoderm, 
calU’d the bodv stalk, to ilie c hoi ion, which is the outermost foetal eiive- 
lope eiic losing the embrvo and in contac t externally with the walls of the 
maternal uteius. 1 his bodv stalk, whic h at first is at the tail end of the 
embi VO. c omes to oc c upv a v entral position w ith the folding of the head 
and tail ends tow aid c*ac h other. 

\ he y)lk sac is Idled with the v itellinc fluid, which may be utilized for 
the nourishment of the embivo during its earlier stages. At the end of 
the lout th week, it is a small, pear-shaped vesic le, opening into the diges- 
tive tract of the einbivo by means of a long narrenv duct. Bv the seventh 
week, the duct has usually become obliterated, but the volk-sac may be 
seen in the altei-biith as a minute, oval-shaped body, varying in dia- 
meter fioni one to five millimeters. In certain mamnials. the yolk-sac 
l)rovides nutiition lor the embrvo lor a ccmsiderablc pericxl. In most 
jtrimitive mammals, the yolk-sac forms a complete lining to the whole 
ol the blastodermic vesic le (the membranous envelope that contains the 
embryo). In the higlier apes and man. tin volk-sac' touches only a small 
pait ol the wall ol the blastodermic vesicle, and that for a short time only. 
In marsupials, the volk-sac comes into contact with the walls of the 
uterus of the mother and sends out processes that draw nutriment from 
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the maternal system, but. in man and the higher apes, the yolk-sac plays 
no such important part and has only a transitory and insignificant nutri- 
tive function. 

The allantois is a blind tube that arises from the posterior part of 
the yolk-sac and is carried backward with the development of the liind 
gut in the embryo and opens into its terminal part (Fig. .‘^7). Fventually, 
it grows out into the bods stalk that (onnec is the embryo with the wall 
of the blastodermic vesicle ne.ir its tail end. In birds, reptiles, and many 
mammals, the allantois develops into a vesicle. In birds, it tdtiinately 
surrounds the \olk and bec<^mes applied to the membrane innnedi.itely 
inside the shell. By means ol allantoic veins and arteries, oxygen is taken 
from the atmosphere, and caibonic acid is gi\en off through the egg- 
shell. Thus, in birds, the allantois is an important means of loet.il respi- 
ration. F.ven in a rabbit, the allantois is a large vesicle in cont.ict with a 
considerable area of the blastodeimic wall. But. in man and the higher 
primates, it is a mere rtidiment that becomes lost in the bod\ stalk. 

The amnion is the membranous sac. which, at a \ei\ eailv period, 
expands round and enc loses the embiso. At its earliest obseived stage in 
man. it is a closed ca\ its , its inner floor being formed b\ the doi s.il (bat k) 
surface of the embrsonic disk (Fig. .S7A). With the cinvatuie of the 
embryo, it expands and extends round the head and tail ends until it 
adheres to the ( hoi ion (the outermost loetal envelope), .\bout the lourth 
or fifth week, fluid begins to accumulate in tbe amnion. At tbe end of 
pregnancy, it amounts to about one liter I bis fluid piotcctsThe loetus 
from injury and allows its liee movements during the lalei pciiod ol 
pregnancy. 

The amnion is developed in reptiles, birds, and mamm.ds but not in 
fishes or amphibians. 

The fertilized ovum reaches the uterine cavitv alter seven or eight 
days in the uterine tube. It digs itself inic^ the mucous membrane 
lining the uterus. This membrane is called the "decidua ’ becatise it is 
sloughed off monthly during the menstniation ol the female and then 
renewed. The trophoblast. ot covering ol the fertilized ovum, has the 
power of dissolving and absorbing the uterine lining tissues. It forms a 
network of branching processes which open into the maternal blood 
vessels so that the spaces between the network are filled with bicwd. T he 
chorion, which is the outermost fcjcial coveiing. consists of two layers, 
an outer one formed from the tiophcdilast and an inner Irom the meso- 
derm (middle germ layer.) W'ith this latter the amnion is in contact. 
Processes from the chorion — the villi — invade the tissues of the uterine 
walls and absorb from them the nutritive materials for the growth ol 
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the embryo. These villi are supplied with blood from the arteries lead- 
ing out ol the embryonic navel, and, after circulating through the capil- 
laries ol the villi, the blood is returned to the embryo through the 
umbilit al vein. At Inst the villi cover the entire ( horion (Fig. .S7 A, B, C), 
but, after the end ol the second month, they atrophy, except at the site 
ol the placenta (fig. M7 D). Fhe rest ot the chorion becc 3 mes smooth. 
The placenta (cake) is the disk-like formation whereby the foetus is 
connec ted with the wall ol the maternal uterus and through which the 
nutriti\e, respiratory, and excretory functions of the foetus are carried 
on. The foetal portion of the placenta consists of enlarged villi of the 
chorion, which are bathed in maternal bloc^d. The maternal portion 
consists of uterine tissues inodilied to form the intervillcjus spaces and 
supplied with blood Irom the mother. The foetal blood stream passes 
through the \illi, and the maternal blood currents traverse the intervil- 
lous spaces, d he delic.ite walls of the \illi separate the fcjctal from the 
maternal blood, and thiough these walls the loetal blood absoibs oxygen 
and nutritive materials horn the maternal blc^c^d and gi\es off waste 
pioduc ts. riw pnriliecl blood is carried bac k to the embryo. The placenta 
is usualK attached at the to|) of the uterus between the uterine tubes, 
d he umbilical cord connects the* foetus with the placenta, its length be- 
ing about ecjual to that ol the loc‘tus. It develops Irom the body stalk, the 
ma.ssof tissue c onnex ling the c*mbr>o w ith the wall ol the fertilized ovum 
(tlie chorion) (Figs. .'f7, ‘IS). \\ hen tlie amnion has expanded round the 
foetus, the umbilical cord includes the lemnant ol the duct leading to 
the solk'sac and the allantois, as well as the umbilical arteries and 
\eins. 

When the* c hilcl is boin, the placenta and umbilical (i)rd are expelled 
as the alier-biith. I he orifices ol the torn uieiine vessels are closed by 
contraction of the musculai libcisol the incline wads, and hemorrhage 
is thus c hc*c keel. I'he expelled plac eiita is a discoidal mass with a diameter 
from se\en to eight inches and a\eiage thickness at the center of one 
and one cjuarier inc lies, and a weight ol about one |)c)und. The umbilical 
c:ord is attaclied at about the center and leads from there to the navel 
ol the child. 

The placenta is a structure characteristic ol the higher mammals. 
Analogous embrsonic' structures aie lound sporadically among verte- 
brates even as low down in the scale as die sharks. Monotremes and 
marsupials are said to be non placental but this only means that they 
possess no allantoic placenta, i.e., that the allantois does not establish a 
Vascular connection with the maternal uterine walls. Such a connection 
is, however, established betw een the walls of the yolk-sac and the uterine 
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membranes. In most of the lower placental mammals, the allantois is 
more developed than in man, and the primitive type of placenta is 
called “diffiLse” because the \illi develop over all of that siniace of the 
chorion piojecting into the horns of the uterus and invade the iiiaternal 
uterine membranes (the decidua). At birth, these villi are withdrawn, 
lea\ing the decidua behind in the uteius; hence these placentae are 
called “non-deciduate.” while those that carry the maiernal tissues with 
them in the after birth are ‘dec iduate.” In Tarsius, the monkeys, and 
the apes, as well as in man, the \illi ol the c horion get their blood supply 



Fig. 38. DiagTnnjmafir srction of flic ulcriis iii ihr rarh of pirt;n.infy. 

through the IxhIn stalk and peisisl onl\ in the area ol the lutme plac enta: 
in the lemurs, on the contrarv, the villi persist all ovei the chorion and 
are vase ulari/ed tlirough the allaniois, whic h. in man. is meic ly a “blind 
alley.” 7'hc ungulates and other Kutheriaii mammals belong witli the 
lemurs in the class with allantoic placentae. In the lemurs, the placenta 
is diffuse (spread over a large aica o( the chorion) and non dec iduate. 
There is also a transitory yolk-sac placenta, but this is absent in I'arsius 
and in the suborder Anthropoidea. l arsius diders liom the higher pii* 
mates in that the villi of the |)lacenta are indistinct and not as dec*ply 
imbedded in the maternal ti.ssues as in the cases c>f the apc\s and man. 
The single, disk-shaped placenta of 'rarsius is taken to be a strong inch 
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cation of the ultimate tarsioid descent ot the Anthropoidea and man. 
riie Carnivora have a /onary placenta that extends like a girdle round 
the embryo. The Old World monkeys usually have two disk j)Iaccntae, 
which Keith (oiisidcrs ol zonary origin. The Cebidac, or New World 
monkeys, have a single disk phuenta, like man, the anthropoids, and 
I arsius. I he (louble placenta occuis as a raie anomaly in man. In the 
devehjpment ol these loetal stiiu tines, man shows the closest resem- 
blances to the great anthro])oid apes. 

By the end ol the second week, the head and tail ends of the embryo 
are distinguishable, and it is well separated Ircjin the yolk-sac; the meso- 
derm on eithei side ol the axis is being divided intc^ tubical segments. 
At the end ol the third week, the 
embryo is strongly cin\ed, and 
theie aie about ‘10 ol these primi- 
ii\e segments. The piimars swell- 
ings indicating the \arious |).irts 
ol the brain .ne maiked, and the 
ca|)suh‘s that ultimateU give rise 
to eves and ears mav be distin 
guishecl. In the throat region, 
tluMe now appear ceiiain sluic- 
Hues ol o.cMl interest Ironi an . 5 ,, 

evolutionaiv standpoint. 1 hese old. (\licrHis.) 
aie the bianc hial (gill or v isc eial) 

arc lu's. The uppei |)ari ol the loie gut is indented to lorm five throat 
pouches. In hshes. these indentations, or branchial grooves, ultimately 
ojx-n into gill slits bv means ol which the animal bre.nhcs. Lhese c^pen- 
ings do not occur in biicls or mammals. The grooves se parate refunded 
b.ns or aiches ol cartilage, vshich are att.uhed to the sides ol the head 
and extend louncl to meet in the middle ventr.il line of the neck. Alto- 
gether six aiches appear, but onlv lour are visible externally (Fig. 40B). 
Fac h arch is sup|)lied with blood Irom the great aorta arterv, exactly as 
in the gill arc lies ol hshes. 1 he Inst brancliial arch gives rise to the lower 
lip, the lower jaw, the m.isticatorv muscles, and the forwaid part ot the 
longue. The ends of the cartilaginous bar lorniing this arch are con- 
nec ted w iih the ear c a|)sules. and the exiremiiv of eac h is ossified to form 
the malleus, the ouieimost ol the auditoi ossicles (cf. p. ()4). Probably 
the second ossic le. the iiu us, is also develoj)ed from the end of this arch. 
From the second branchial arc h. the hvoid arch, arc formed the sides and 
fn)nt of the neck, and horn its cartilage is developed a part of the hyoid 
bone at the base of the tongue. The third arch also contributes to the hy- 
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oid bone and to the posterior part of the tongue. The fourth, fifth, and 
sixth arches form the cartilages of the larynx, ot the trachea, and the 
bronchi (the organ of the voice and the respiratory tubes). From the first 
branchial groove the entrance into the ear is formed, and cartilaginous 
swellings around the auditory entrance give rise to the external ear. The 
first gill pouch, or pharyngeal pouch, forms the tube of the middle ear 
(the spiracular gill cleft of certain fishes), and the closing membrane be- 
tween the mandibular, or first gill arch, and the hyoid, or second gill 
arch, develops into the ear drum (tvmpanum'). Fhe inner part ol the sec- 
ond gill fx^uch is the site of the de\ elopment ot the tonsils. B\ the end of 
the sixth week, the gill arches, those fishy reminiscences. ha\e disap- 
peared. 

During the third week, two olfactory patches of thickened ectoderm 
appear immediately under the forebrain and abo\e the mouth casity, 
one on either side of an area called the lionto-nasal ptocess. I hese ol- 
factory patches are converted into pits bv the upgrouth ot the* siiiiound- 
ing parts. The outside rimsol these pits are formed liom the laiei.il nasal 
prexesses; the tnedian rims are called the globular processes d ig. W). 

The olfactory pits ultimatelv become the nasal cavities, and horn the 
globular prexesses the nasal septum, the middle poition ol the u|)per lip. 
and the underlving premaxillarv bone are toimecl. The laicial pi oc esses 
fonn the alae, or wings of the nose, and a laised median .nc*a between 
and above the olfactory pits becomes the nasal tip. Two triangtd.tr proc- 
esses. the maxillary prcKesses. glow toward the middle line f»l the l.icc 
from the doisal ends of the maxillaiy arch. These lorm the latci.tl walls 
and floor of the orbits of the e>c, the cheek bones, and the gie.iter pail 
of the maxilla (the upper jaw). 

The maxillary processes with asscxiatc'd shelf like [)alatine processes 
fuse witli the lateral nasal and globulai [)ro( esses .incl lorm the llooi of 
the nose and root of the palate. Incomplete union in the center line ol 
the globular and maxillar> proce.ssc\s pioduces the condition known as 
hare lip, while c left |)alate is caused by the failure to unite ot the pal.itine 
prexesses that form the root c)f the mouth. Haie lip is lound as a normal 
condition in adult vertebrates c^nly in .sharks and rays. The complete 
palate, such as occurs in man. is a mammali.in striictuic* enabling an 
animal to chew or stick and to lireaihe through the nose lieelv at the same 
time. The upper lips and underlying strut tures ate noimallv com|deiely 
united by the end of the eiglitli week, hut the [lalatine roof is not com 
plete until the ninth week and the soft [)alaie at the end of the eleventh 
week. In amphibia, reptiles, and birds, the c^peri cicit between the mouth 
and the nose persists in the adult condition. 
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The eyes develop from the sides of the forebrain as hollow bulbs |)ro- 
jeeting on the ends of slender stalks. As these grow toward the surface, the 
overlying ectoderm is depressed, thickened, and finally sepaiated from 
the surrounding tissue to become the lens vesicle. Meanwhile, the opti( 
bulb, which has grown up to the lens vesicle, betomes hollowed out into 
a cup that recei\es the lens. The retina is developed from this o|)ri( dip, 
and the stalk becomes the opiit nerve. T he eyelids are lormed ol cu- 
taneous folds, width unite o\er the eyeball at the middle ol the third 
month and lemain fused until about the end of the sixth month. 

The limbs begin to bud out liom tite sides of the trunk in the third 
week. By the sixth week, the principal div isions, hand anti loot, lorearm 
and leg, upper arm anti thigh, ate marked oil bv giooves. When the 
limbs are first developed, their position with leleiente to the iiunk is 
similar to that t)f the semi supporting, piopelling limbs ol lowei veite- 
brates. such as li/aitls and other reptiles. In the tore limb, the elbow is 
directed outward: the thumb and ladius (outside bone ol the loieaim) 
are forward. In the hind limb, the knee is tuinetl ouiwaid: the gieai 
toe and the tibia (inside boneol the leg) are loi w.ird. d he limbs then are 
rotated or twisted round at the girdles. I he elbows au* totaled inward 
and backwatd and the knees inward and forward so that the Ilexor 
surface ot tlie fore limb is turned loiwaid and ol the hind limb batkwaid. 
If you get clow n on all fours and place sour h.utds on the gi oimd in sue h 
a wav that the fingers are diieeted emtward. the thumbs louniosi, .md 
the ell)ows [)roje(ting str, tight out liom the bodv, u)u w ill^c |)iodu( e 
approximately the |nimiti\c veitebi.ite position ot the loic- limbs If 
you then tr\ to turn your knees similarly outwaid liom the bod\ so 
that the toes point outward with the gieat toes loiwaid. \ou will almost 
certainU fail, unless you are a < ontortionist, but \ou will appret iaie also 
the primitive position of the hind limbs and leali/e that ihev undeigo 
a torsion or twisting in order to bring them into their |)iesem rel.ition- 
ships w ith the body. 

The primitive digestive lube consists ol a fore gut and a hind gut, 
between which is a wide opening into the volk-sac. \t lust, both ends of 
the gut are closed. W hen the mouth has been formed at the end ol the 
third week, the membrane closing the upper end ol the gut disappeais. 
and a communication is established between the mouth and the phar>n\, 
which latter is harmed by a .swelling of the upper part ol the tube in 
asscKiation with the development cd the branchial (gill) aiclies. I he 
wide opening from the gut into the yolk-sac is gtadually narrowed to a 
tubular duct. About the fourth week, a dilation ol the digestive tube 
marks the site of the future .stciinach. An outgrowth for the liver appears: 
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the stoniacli becomes further expanded and takes on a double curvature. 
The gut below the stomach is greatly elongated, and a great loop extends 
(orward, from the summit of whi( h the yolk-sac duct passes to the navel. 
For a lime, a considerable part of this loop protrudes beyond the ab- 
dominal cavity into the umbilical (ord, but by the end of the third month 
it has been withdrawn. The rest of the gut int reases greatly in length, 
is (oiled upon itsell, and ultimately is disposed in the positions that are 
maintained throughout lile, being bound by sheets of membranes called 
mesentei ies. 

riie |)ermanent urinary and generative organs are developed only 
alter the a|)pearan(e and disap|)eaiance of several purely embryonic 
stun lures. I here ate three loierunners ol the kidneys, and the perma- 
nent oigans make their ap])earance about the Ix'ginning of the second 
month. One ol these |)re(iirsois ot the kidneys is the AVolflian body, 
w iiii h peisisis as a kidney in fishes and amj)hil)ians, but in birds, reptiles, 
and mamin.ils disap|)(‘ars almost (om])letely with tl>e development of 
the [)eimanent kidnevs. In the male, the duct ol the WVjlfhan body, 
which opens into the cloaca, persists as a part of the genitary organs. 
Soon alter the tormation ol the Wolfhan due ts, another pair of ducts, the 
Mull eri.in ducts, ate loimed, each on the outside ot the corresponding 
W'ollhan due t but c tossing over to the inside towaid the |X)sterior end of 
the einbrvo. In the m.ile, these Mullet ian ducts alro|)hy and disappear; 
in the lemale, the lower portions luse together and form the vagina and 
met us, and the upper paits remain separ«iie as the uterine tubes. From 
|)lates ol epithelium callc’d the genital ridges King near the upper ex- 
ti emit ies ol the Wolllian and Mullerian ducts are lormed the genital 
glands — the ovari(*s in the female, the testes in the m.tle In the female, 
the* ovaries come into apposition with the ends ol the Mullerian ducts 
(the uterine tubes): in the male, the testes become connected with the 
W’olllian lubes, which ultimaielv form their ellerent ducts. At first the 
testes aie at the back i).ni ol the abdominal cavity, but bv the end of the 
eighth month they have descended into the scrotum. The permanent 
kidneys develop partlv as oMshoois ol the lower pot lions of the ^Volffian 
ducts and |)aiily liom one ol the embrycmic siruc lures antecedent to the 
kidneys. The bladder is also loimed partly horn the cloaca and partly 
Irom the ends of the Wolllian ducts. lUiimaiely, the dorsal part of the 
cloaca or common sewer is separated Iroi ’ the ventral part; the former 
becomes the rectum and the latter the urogenital aperture. 

'I he first rudiments ol the heart appear as a pair of tubular vessels 
called the primitive aoitae. which soon establish a ccnnmunication with 
the yolk-.sac, from which e.ich receives a vein. Dcjisal prolongations of 
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these primitive aortae are continued downward through the body stalk 
to the placental villi. From the placental villi, the blood is returned 
through the body stalk to the heart by means of a pair of umbilical veins. 
It seems that the placental or choi ionic circulation is established before 
tlie yolk-sac circulation. At first the rudiment of the heart lies above the 
yolk-sac and just below the mandibular arch and is not closely a|)plied 
to the main mass of the embryo. By the dc\ elopment ol the head and tail 
flexions, the heart is graduallv drawn within the thorax; at lirsi it lies 
in the middle line, but towaid the end of the |)regnancy it becomes 
oblique in position. A single tubular heart is loimed by the fusion of the 
two primiti\c aortae in the |HMicardial region. I'he posterior end ol this 
primitive tubular heart receives two veins, the vitelline \eins, Irom the 
yolk-sac. and. from its anterior end. two aortae arise which foim six 
pairs of arches supphing the six gill arches. Fhe contraction of the 
tubular heait forces the blocxl through the vascular area, and it is re- 
turned to the heart bv the \itelline veins after nutiiment lias hern ab- 
sorbed from the \olk. When the \olk-sac atrophies, the vitelline c ire ula- 
tion disappears, and an increased amount ol blood is earned thiough the 
umbilical arteries to the villi ol the placenta and is returned to the heart 
by the umbilical veins. The sim[)le tubidar heait becomes elongated and 
bent upon itself to form an S-shapc*d loop. Cainsii ic tions in the tul)e 
divide it into live parts: a venous sinus at the opening ol the vitelline 
veins, an atrium or attric le tliat receivc-s the blood, a primitive ventric le, 
from which it issues into a bulb, thence into an arterial tmink. When 
the gill arches begin to disappear and the lungs to develop, the first 
chamber, the venous sinus, becomes incorpoiated in the light side ol 
the auricle: the bulb is included within the ventricle, and paititions or 
septa grow up which divide the heait into right and lelt halves. Ihe 
right side rec eives the venous blood and p.isses it on to the lungs and the 
placenta; the left receives the blood liom the lungs and placenta and 
supplies it to the rest of the body. .\n apertuie called the loramen ovale 
allows free communication between the aiiiic les until the end of loetal 
life. The heart has now become a four-c h.mibered pump. 

Each of the primitive aortae has a dorsal and ventral portion s|)ring- 
ing from a trunk common to the aortae ol both sides. At first, both run 
backward separately cjn,/?ither side of the notochord, but abotit the 
third week, they fuse to form a single descending tiunk. .Above, six 
aortic arches are formed on eac h .side to sup[)ly the six gill arc lies (Fig. 1 1 )• 
The anterior branches persist on both sides to lot m the internal and ex- 
ternal carotid arteries. The third arches toim portions ol the internal 
carotid arteries: the right side of the fouith, a part ol the right sub- 
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clavian; the left side of the fourth, the aortic arch; and the left side of 
the sixth arch forms the due tus arteriosus, which allows the blood from 
the pulmonary artery to |)ass into the aorta. Since the lungs of the foetus 
are inactive, only a small amount ol blood passes through the pulmonary 
artery; but at birth, when respiration is established, the ductus arteriosus 
begins to contract and is com|)letcly closed at about the fourth to the 
tenth day. I he [placental (initiation is now cut off, and the blood is 
pumped through ihe jtulmonary artery to the lungs instead of through 
the aorta to the j^Iacenta. 

We have seen that the nervous system is ol ectodermal origin, and that 


External carotid arteries 


Right 

internal carotid 


Subcla\ian 


Ascending aorta 



Pulmonary artery 
(mam trunk) 


Arch of the aorta 
Ductus arteriosus 


Descending ^orta 


Fig. 11. Fate ol thr aortic .irchrs. 


its lirst rudimeiu is the neural groo\e that a|)|)ears on the back of the 
cml)r)(). Hv (oalrscciuc ol ilic U)lcis. tliis moo\c becomes tlic neural 
tube, at tlie Itead end ol which tlnee swellings lorm the inimary vesicles 
of the loiehrain. tlie inicUnain. and the hindbrain. Caxities of these 
vesic les become the \enti ic le.s ol the brain, and the neural tube de\elops 
into the spinal cotd. I'lie three brain \esicles become curved forward in 
a somewhat .S-shaped fashion uith the dc ■ elopmciu of the cephalic or 
lieacl Ilexnre. l lie cei ehral hemispheres of the forehrain are at first small, 
l)ut they inc tease rapidly in si/e until they overlap the structures devel- 
oped from the mid- and hindl)rain.s. This rapid increase of the cerebral 
liejnispherc.s is a typically mammalian feature. At first, the surface of 
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the cerebrum is smooth, but, during tlie sixth and seventh months of 
foetal life, ridges, or convolutions, and sulci, or furrows, appear on its 
surface. 

The skeleton develops fioin mesoderm. T he noto( hotel is a solid rod 
of cells that forms on the ventral side of the neuial tube. In Amphioxus 
it persists and is the only reprc\sentative of a skeleton. In vertebrates, it 
is an ernbivonic struc ture, which largelv disappears before the end of 
foetal life. I'he notoc hotel rea< hes from the upper end ol the midbrain 
down to the extremity ol the tail legion. On both sides ol the noKx hord, 
the mesoderm becomes di\ided into piimiti\e cubical sc‘gment.s. Fhese 
are symmetrically arranged and separated Irom eac h other f)\ partitions. 
Each segment is supplied with a spinal neive, and its cells become dil 
ferentiated into a skin plate, a muse le j)late, and a plate called the sc leio- 
tome (hard segment). The c ells ol this last named laser grow round the 
notochoid and constrict it. loiming round it a continuous sheath ol 
membrane. Fhe posterior j)ortions of this sheath aie inoie condensed 
tissue than the aniei ior portions. Oells fiom the posiei ior mass grow out 
between the musc le plates, both clorsallv and ventralb. I he cloisal ex- 
tensions surround the neural tube and constitute the lutuic* \eitebral 
arches; the anterior porticjns glow out into the bocl\ walls and lorm the 
ribs or rib processes, Idie boclv, or centrum, ol eac h seitebia is loiineci 
by a union ol the hinder [}ai t ot the [posterior mass w ith the antei ioi mass 
of the segment below. So. eac h \ertebral boclv consists ol the back pan ol 
one segment and the loie part ol the segment below it. In the* fwui th week, 
cartilaginous centeis ap|)ear in the vaiicjus pails of the membianous 
vertebiae. which are gaaduairv ccmvciied into caiiil.igc* and uliimaiciv 
are ossilied into bone, between the vertebiae, p.ids ot lihro c ai i ilage 
develop. The parts ol the notochoid eiic losed in the* bodies ol the veite 
brae disappear, but those in the centei ol ihc* inic i vc iiebi.d disks ol 
hbrO'Cartilage persist thiough lite. 1 he sieinum is lorined bv two longi 
tudinal bars of cartilage that unite the veiiti.d ends ol the iibs opposite 
the first seven paiis. fhese bars fuse in the middle line to foini the 
breast bone. 

The notoc hcjrd extends up to the fore end ol the midbr.iin and be 
comes partially surrcjundcxl with niesodeim in the head |)oiii()n. I his 
mesoderm grows over theJ)tain vesic les so that a mesodc i inous envelope 
covers the entire brain. From the inner laverol this, the covei ings ol the 
brain and the bones of the skull arc developed; fiom the outer lavei , the 
scalp, muscles, and soft parts. In sharks and doglish, the mc*mbianous 
cranium becomes converted into cartilage, but in mammals, only the 
skull base is laid down in cartilage, the sides and vault ol the craiiiiiin 
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remaining membranous until converted into bone. That part of the 
skull base develo|)cd round the notochord shows segmentation similar 
to that in the legion ot the vertebral column. Parts of the notochord 
peisist in the doisal wall ol the pharynx. All skeletal elements, whether 
lormed from cartilage cjr lTc:)Tn membrane, arc gradually calcified or 
ossified and become ( oiu erted into bone. This process begins at definite 
centeis ol ossification in each bone and is not cc^mpletecl in all portions 
of all bones of the body until the individual becomes adult. 

In the fourth wc*ek. the embryo is so strongly curved upon itself that 
it sec*ms .ilmost c irc ular in j)iofilc. The limb buds appear, and in the 
next week their segments are discernible. The embryo now begins to 
uiKurl. by the end of the eighth week, the face is mc3rc or less com- 
jileied, the eyelids are present, and the ears arc distinguishable. By the 
thiid month, the limbs are well cle\elopc*d, and sex may be distinguished 
liom the external oigans. At the end of the mcjnth, the foetus is about 
f) or 10 (entimeters long from crown to heel. In the fennth month, hairs 
begin to make tlu‘ir ap|)cMi anc e, and in the fifth month, the movements 
ol the foetus ,i’ »v' be observed. In the sixth month, the body is covered 
with line hails (lanugo). Dining the next month, the eyelids open, and, 
in the male, the testes dec end into the scrotum. In the eighth month, the 
lanugo begins to disapjiear, and tlie fex^tus is coated with a cheesy sub- 
stance called the vernix casc’osa. Lhe skin hcxomcs pink, and the foetus 
gets |)lump. At the end of the ninth month, delivery takes place. The 
babv at biith weighs from O) 10 pounds and is about 50 centimeters 
lioni head to heels. 

Our present inteiest in the dev elc^pment ol the individual — embry- 
ologv — is concentrated u|)c)n the evideiue ol cvc^lutmn that this process 
presents, d he most c ontiovei sial subject in embrvology is the so-called 
ICC apitulation theoiv, w hic h holds that the embryonic development ot 
the individual is to some extent an abbreviated record of the zoological 
historv of his species — that the individual “climbs up his own family 
tree.” This theory is based upon the appcxirance in the embryo of struc- 
tines found in the adults of lower forms ol animal life that disappear 
before birth or aie rejilac ed by other struc tures in the fully developed 
.inimals whose embivology is lieing studied. The assumption is that such 
embryonic stiuctuies represent ancestral features lost in the process of 
evolution. I hus. to cite the most familiar .xample, the presence ot gill 
arches and gill grocnes with their associated blood supply as transient 
embryonic structures in the higher vertebrates leads to the conclusion 
that these vertebrates are the ultimate descendants of fishy ancestors 
having functioning gills, by means of which respiration was carried on. 
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In this instance, it seems that the conclusion slated is irrefutable, since 
no other reasonable explanation can be given lor the appeaiance of gill 
arches in the embryos of land-dwelling vertebrates. There are a num- 
ber of such examples in which embryonic structures seem to be un- 
deniable survivals ol stages of evolution through which our ancestors 
have passeci. 

But it is a long ste[) from the recognition of the evolutionary signifi- 
cance of such atavistic survivals to the conclusion that the process of 
embryonic development is a complete or trustworthy record of the 
various stages ol ancestral evolution. It is obv ious that many foetal struc- 
tures are (juiteiu/ f^rtirris and are by no means surv ivals or modilic at ions 
of organs fc^rmerlv possessed in adult life bv some remote ancestor. Tor 
example, the placenta, amnion, and volk sac can have no such atavistic 
significance. I'hev could never have l)een adult siiuc tines in an\ animal. 
There is ample reason lor supposing that mamnKds develo|)ed from 
reptiles. re[)tiles from amphibians, amphibians Irom vertebrate fishes, 
and the last named horn invertebrates. But in the embivonic history of 
no higher mammal can there be recogni/cd stages in which the develop- 
ing individual closely resembles successivelv an inveitebrate animal, 
a fish, and a reptile. There mav be a number ol tempoiarv structures 
which, at one time or another in embrvonic development, recall or sug- 
gest reptilian or piscian ancestry. It is certain that similar einl)ryonit 
prex esses in different animals must In* legardc'd in a general sense as in 
dicaliveof a common ancestry. Howevei. to suppose that aitX se(|uential 
account of evolution ol ihe;>pecies mav be deiived from the slndv of 
individual developmem alone isobviouslv nonsensical. 

We cannot a.ssume that structures found in the embivo as transient 
survivals were necessarily the permanent adult organs of ancestral forms. 
Still less can we admit that a vestigial oigan must nec css.irilv have had. in 
an ancestral foiin. the function of the homologous organ when lullv 
develo|)ed in another animal. Otherwise ue should have to suppose th.u 
the presence of the vestigial mainmarv gl.uids in the m.ile indie aic's that 
the ancestral males liad functioning breasts and suckled the voting. It is 
equally irrational to sup|>ose that any hypothetical reconstruction ol 
less remote ancestral form.s can l)e made from a study of emltryologv. 
For instance, the large and rounded head ol the human foetus does 
not indicate that the remote ancestors of man had large and rounded 
brain cases; they almo.si certainly liad not. Nor can we deduce from the 
absence of the opposable great toe in the human foetus that no ancestor 
of man ever possessed such opposability of the Itallux. 
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Thus, embryolo}>y docs not give a tornplete picture ol the evolution 
of the race in the development of the individual; it merely contributes 
scraps of evidence that evolution has taken j)lace. These are, as someone 
has said, like disc onnet led cuttings of a cinema him, pieced together 
more or less in the order of their taking, but with many of the crucial 
scenes omitted and others given a prominence that reflects their final 
importance lather than the order ol their o( currenc e. Professor Adolph 
Schultz, who h*is made valuable studies upon the foetal gre^wth of pri- 
mates, classifies the embryologic al obser\ations that bear upon human 
evcjlution in two categories: those pertaining to normal structures of 
passing embryologic al duration which can be interpreted only as tran- 
sient repetitions of ancestral features, and those that show such close 
similaiilies in the details of the process and structures of embryonic 
life that they prove evolutionaiy lelationship, without, however, con- 
tributing in any way icj a h\|)othetic al reconstruction ol ancestors.^ 

Let us Icji the moment consider only the vestigial oigans that appear 
in foetal life. W’e have alre<iclv relerred to the piesence in the human 
foetus of an external tail (page «SS). For a considerable time this ap- 
pendage projects well below the level of the rum|), but it is sc^on over- 
grown bv the neighboring paits, so that in the adult the last caudal verte- 
bra is high above the level of the rectal aperture. Schultz reports a case 
in whic h a human einbi yo w ith a c town to i ump length of 7.3 millimeters 
had an exieinal tail length ol 1.2 millimeters, or 16 per cent of the en 
tire body length. The length ol the cocevgeal or tail vertebrae in the 
adult is onlv .1.') pel cent ol the corresponding measurement, the sitting 
height. Ibis dilleieiue indicates the tiemenclous recluctic^m of the hu- 
man tail that lakes place dining growth. A si ill greatei induction occurs 
in the sj)inal cold, the lower end ol which reaches beyond the thirty- 
eighth verlebial rudiment in the early embivc^ but only as lar as the 
twentv-liist veilebra in the adult. 

In this caiegotv ol vestigial leatuiTs belongs also the lanugo, the foetal 
covering ol hair lound on the bociv ol the embiyo between the si\th and 
the eighth month. It c .in be iniei preled only .is a Heeling vepiocluction of 
a condition that must have been permanent in the adult lile of some of 
our anc csiors. 

All of the lower piimates and the gibbon and oiang-utan have nine 
wrist bones, wheieas man. the gorilla, anc. he chimpanzee usually have 
only eight, arranged in two rows. Fhe extra bony element in the carpus, 
ov wrist, ol most [n imates is called the os centrale. Tliis element regu- 

* Sduilu. j1 Fa idcMicc,” p. 218. 
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larly appears in the loetal human being as a cariilaginoiis nodule that 
usually fuses with the navicular bone but sometimes remains a separate 
element through life. 

On the inside of the forearm, close to the wrist, tactile hairs cux ur in 
many arboreal animals, implanted in an elevation of the skin that re- 
ceives a special branch of the ulnar nerve. This is called the carpal hillock. 
It is found in adult lemurs but not in the adults of tarsiers or ol higher 
primates. Schultz has discoxered these carpal “feelers” in the loetuses ol 
American marmosets and in those ol the Old World monkeys of tin* 
genus Colobus. No trace ol these hairs is found in the adult. In the hu 
man foetus, the hilhuk ol skin, with no sinus hairs impl.uited in it. has 
been observed b\ Schult/. but it disappears dining the ninth week ol 
foetal life, at which age no hairs could be e\pected. 

Many of the loetal structures, that max be designated as atavistic be 
cause they belong properix to an ancestral stage ol dex c lopment, never* 
thelt'ss persist in the adult as xestigial oig.ins. One ol the be st known ol 
these is the xeimilorm appendi\. a long, nai tow. worm shaped tube’ open 
ing from the blind end (eaeeunU ol the l.nge intestine. It vanes in 
length in tlie adult Irom 2 to 20 eentimeteis. .tveiaging .ibout S.:{ eenti 
meters, .\bout the si\th week, a divertie itlum or ollshoot ol the gut A\y 
pears just behind the opening of the v itelline cliu t whit h leads to the volk 
sac. Relenv this divertie ulum, the tube inti eases in si/e and betomes the 
large intestine, rmil the hlili month, tlu eaeeal diverticulum is ol uni 
form diameter, but Irom this time onuarei the lei minah-poi tion le 
mans rudimcniary and lorms the vernufoim appendix, whde the p.ut 
above it e\[)ands to form the caecum. I he appendix is piesent in some 
lemurs and absent in tarsiers. New Woi Id and Old W'oild monkevs; in 
the anthropoid apes, it is largei and bettei de velopetl ih.ui in man. I he 
function of the appendix is unknown, but Keith has obseived that in 
anthropoids and children the contents ol the taetum |)ass lieelv into it. 
and that, in the gibbon, fruit seeds as big as eheirv stones aie lounel in 
the appendix during ne>rmal and natural digestir)n. .\nthiopoid a|)es 
are not known to suffer horn appendicitis in a state ol n.uuie but max 
acquire it in captivity when led upon a human diet. Ke ith favois the 
suppositmn that the appendix is not a vestigial oigan but rather one ol 
which the function is uilinown.' 

The azygos lobe ol the lung is a process .it the base ol the right lung 
that fills the space between tiu' heart and the di.iphragm in pronograde 
animals. In upright animaks, such as man and the anthropoid apes, the 
heart comes to rest upem the diaphragm, and the a/ygos lobe disa|)pears, 
s Keith, Human Body, pp. 19. 2.S6. 
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but, according to Keith, a rudiment of it can always be seen, and oc- 
casionally it projec ts between the heart and the diaphragm, occupying 
the same position as in the pronogradc apes. According to the observa- 
tions o( several anatomists, the gibbon possesses an azygos lobe of the 
lung. One case has been observed in a gorilla, but normally the gorilla 
and (him|)an/ec lack this lobe, as does man. I he cjrang-utan resembles 
sloths and mat supials in that its lungs are usually uncliv icled. ’’ It is reason- 
able to inlet Irom the rudiment ol the a/ygos lobe of the lung in man 
that he is descended Irom pionograde ancestors. 

.\t the l()|> ol the scapula or shoulcic‘r blade, just above and inside of 
the* so( ket to uhic h the bone ol the uppei atm is jointed, there is a hook- 
like bony process Ccdled the coracoid process (like a crow’s beak). This 
|)i(Kess ossilics lioin two separate centers and docs not become united tc:) 
the scapula until about the senenteenth year ol lile. The coracoid proc- 
ess is the \estige of a bone that, in the lowest mammals — the mono- 
tiemes — and in ic-piiles and birds, stretches Irom the dicjuldcr blade to 
the middle line ol the shoulder girdle, wheie it meets a bone above the 
sieinum, or breast bone, callc’d the episternum. Occasionally, in man, 
two bony ossicles are lound .it the tc^p ol the sieriunn between the 
medial ends ol the c la\icles or collai bones, riiese su])rastci nal ossicles 
aie |)ic)b.ibl\ the \estiges ol the episternum ol lower animals. In the pri- 
m.ites, b.tts, and some other m.nnmals, the* cla\icle extends from the 
sc;i|)ul.i to the steinum, acting as a strut to sui^port the shoulder joint. 
It IS the Inst bone to ossil\ in the human foetus. The clavicle is well 
developed in those in.nnm.ils that hav e the greatest Ireedom ol movement 
ol the loie limb but is usu.dly absent in such mammals as employ only 
a pciidiilum movement in walking or swimming, as ungulates, whales, 
et cc*teia. \'c‘stigcs ol the leptilian .shouldei girdle, sucl; .is the coracoid 
|)iocess .ind the supiasternal ossicles, arc e\|dicable only in the light 
ol the exaniin.ition ol the ciimbeisome shoulder girdles of lower verte- 
bi.ites. Some leinote .inccstois ol man must have had coracc^id bc^mes 
leac hing to the- middle line ol the body and artic tilating there with a Hat 
bone surmounting the top of the sternum. \c^u can pu^ your linger on 
the pi. ice wheie this supi .isternal stiucturc must have been, by feeling 
lor the note h at the top ol the breast bone between the inner ends of 
die c ollar bones. 

Many of the leatures in man that recab ds origin Irom lower animal 
forms .11 e ob.served only oc casionallv or rarely. Some ol these are merely 
lemporaiy striic tines in the embrvo: others, when present at all, persist 
dnough life. One ol the most interesting ol these is a small hook-like 

* S(mnc;ig. nud ix'nlunnv |>|> '2c'»2-ec'>S 
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process — the supracondyloid process — not infrequently found attached 
to the inner side of the bone of the upper arm — the humerus — just above 
the elbow. When the supracondyloid process is present, the main artery 
and nerve of the upper arm pass under it. Very rarely it is not a process 
but a complete bony arch bridging a loramen, or hole, through which 
the nerve and artery pass. This supracondyloid foramen is found in 
many reptiles and lower mammals and in the lemurs, tarsiers, and most 
American monkeys. It does not occur in the Old World monkeys, the 
anthropoid apes, or man. except in the last named as a rare anomaly. 
The hook-like supracondyloid process, which is a remnant of the supra- 
condyloid foramen, is. however, suggestive ot a condition that must once 
have been general in man’s preanthro|)oid ancestors. 

There are other reminiscences ol the lower animal lorms Irom which 
man has sprung, in the occasional mallormations that occur in human 
beings because ol some disturbance of the normal course of embryonic 
development, ("left palate is an e\am|)le of such a pathological anomaly, 
as is also the occasional webbing of fingers or toes. 

A number of \estigial muscles are also to be ol)ser\ed in man, some- 
times as a normal (xcurrence and sometimes as more or less rare anom- 
alies. Those of most interest are the climbing muscles. These have been 
descrif)ed by Keith and cither anatomists.^ Some of tltein ate found in 
foetuses; others persist in the adult. The litter of the collar hone (levator 
claviculi) is a muscle that passes Irom the neck to the shoulder and. in 
pronograde monkeys, achances the shoidder in nmning. Iikahe higher 
apes, it l)e(omes modified in foiin and attachments, and. in man, it dis- 
appears or occurs as a rare anomaly. 

T'liere is usually found in man a fibrous slip, sometimes a small muscle, 
in the back of the arm pit, which connects the broad triangulai muscle 
of the back (laiissimus dorsi) with the long head ol the tric eps muse le 
passing from the shoulder to the back of the arm. I his muscle is well 
developed in apes, since it is useful in climbing 

In man. the biceps muscle is ordinarily used to (lex the fore.irm in lilt 
ing or pulling, but, in climbing apes, the whole bod\ weight is often 
lifted by the Hexing of the arm. In gibbons, accoiding to Keith, the 
biceps is usually provided with extra pares or fieads, twooi thiee in ntim- 
ber. (^ne of these extra heads appears in 10 per cent ol human bodies, 
and CKcasionally a third and even a fourth is observed. In the larger 
apes, two heads (biceps) cxc ur as in man but in the lemurs usually there 
is but one head. 

In the wrist of man is usually found tlie remnant ol a muscle passing 

4 Itcilh, Human fiod\, pp. 85 ft 
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from the forearm to the palm, which, in pronograde monkeys, acts upon 
the skin and pads of the palm to give firmness of grasp in the foot-like 
use to which the hand is put. I'his muscle — the palmaris longus — is 
vestigial or absent both in the anthropoids and in man. Correspond- 
ingly, in the leg of pronograde primates, a long muscle runs from the 
knee joint through the calf ol the leg under the heel to spread out in a 
lough membrane under the sole of the loot. This muscle — the plantaris 
longus — helps the foot to giasp the bough firmly. Monkeys’ feet bend 
in the mid-tarsal region, just in front ol ihe ankle joint, so that, when 
they run along the boughs, their lieels are lilted off the ground. In the 
anthropoids and man this mid-tarsal joint disappears, and the tarsus is 
welded into a stout arth to support the weight of the body. The heel is 
j)iolonged ba( kward, and the whole sole ol the loot is a|)plied to the 
ground in walking. Consetjuently. in the anthropoid apes and in man, 
lire [)lanlaris muscle is cut through by the heel bone where its tendon 
passes undeineatli the heel, and has lost its attachment u) the sole of the 
foot, both in man and the orthogiade anthropoids, this muscle is in- 
serted in the heel bone or is lost in the leg. Olten in man (5 per cent of 
cases according to Keith) and, according to Sonntag, usually in the 
anthr<)j)oi(Is. it is missing. 

.Airoihei \estigi.rl irruscle is the psoas nrinor, which arises from the 
bac kbone in the luirrbar regioir and is inserted in the pelvic brim behind 
the abdominal wall. Iir pionogiade apes, it Ilexes the pelvis on the spine 
in junrj)ing. but, iir man and the anthropoids, its function has been lost. 
In nrair, it has often disapjreaied eirtirely. 

One of the so called laws of errrbryology, tliat of von Baer, states that 
the einbiNos of dilleieirt species ol the same group resciulrle each other 
more closely llian dej the adults, and that the younger tne embryo ex- 
.rnriirc'd the closer the siirrilai ity . Ibis is not altogether true, since the 
enrbryos ol dillerent sjrec ies are usually (|uiie easily distinguishable, and 
marry ol the clilfeieirces ol sjrecitic importance in adult life are already 
marked in foetal cIcn elojmrent. hr s|)ite ol these objections, it seems iin- 
deiriable that the postnatal period ol growth brirrgs about many features 
of divergence between man aird the anthro|K)id apes that do not dis- 
tingui.sh the loeluses ol these several species. To state the ca.se the other 
way, there is a certain parallelism in foetal growuh betwxen man and 
the great ajres, Iroth in the jrr open lions and or nr of bodily parts, which 
is succeeded Iry a cli\etgerrce in their respectixe courses of development 
stibsecjuent to birth. While some ol these embryonic similarities are 
trndoubtedly caused by the common linrilaiions of mammalian foetal 
eirvircmiiicnt, it is undeniable that many of them are explicable only 
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upon the supposition that these animals are of a common descent and 
that many of the distinguishing adult characteristics are coinparalively 
recent accpiisitions. 

Schultz points out that in early embryonic stages man and all of the 
primates possess deep and relatively nariow thoiaxes, with transverse 
diameters about ecjual to the anteio-posterior diameters. I he deep and 
narrow chest in the lower primates, and in (piadi iij)eds in' general, is 
due t<^ the action ol graxity upon the thoracic xiscera, which exercise's 
a constant pressure downward upon the Ilexible c arlilaginoiis ends ol 
the ribs and the bieast Imne. In man and. to a Ic'sser exieni. in the up- 
right anthropoids, the weight bears not upon the Iront ol the thoracic 
cage but upon the diaphragm. C'c^nsec|nently. in man and ihc‘ anthro- 
poids. the chest is Iree to expand lateiallx in conjunction with the Iree 
moxements ol the arms and shoiildeis. Man and the anthiopoicl apes 
show, in early loetal stage's, the di'ep, nanou, cpiadi ui)e(lal thoiax. bin. 
in later st*iges ol dexelopment. their chests become* pro|)oi iioiiaiels 
much broader and Hatter, whereas, in the monkexs .nul lemins. a 
change in the op[K)site direction takc's place, and the chest becomes 
further constricted and deepened. 

All primates except man have high standing shonldeis with collar 
bones directed u[3ward and ni[)ples jslaceci ne.n the aimi)iis. M.m shous 
in the \er\ voung foetus a similar position ol these pans, but in .idult 
life the shoiddeis descend in most human races, so th.it the clavicles 
are hoi i/onial or ne.nlv so and the nipples aicvciv low in ^osii ion. ( )n 
the other hand, in sue h pi i mates as the oi ang and ihc* how lei monkev . t he 
position of the nipples in the adult is, it anvthing. higher than in ilu* 
foetus. Conse(|uentl>, Sc hull/ regards the axill.n \ position ol the* ni|)plc n 
in these primates as a recent s|)ec iab/alion .ind cone bides that the com 
mon ancestors of man and the othei piimatcs innsi Inive had nip|)lcs 
.situated between the two exii ernes. 

In many c)f theclninges in si/e and |)ropoition ol bodilv p.nts dining 
foetal life, man shows a close similaritv to the* oihc'i piiniaics and pai 
ticularly to the anthropoid apes, .\lthoiigh the brain case ol man is 
absolutely the largest ol anv prim.iie. the si/e ol the human head ic la 
live to the length ol the trunk is well within the range ol |)iimaie vaiia 
tion. Indeed, according to Sc huh/, the riew-boin gibbon and the oraiig 
utan botli have relatively larger heads at biiih than does the human 
inf.int. 71 ie relative si/e of the head diminishes in growth up to adnh 
years, not only in man but in all of the othe r primates. Ilc iice, the gieai 
size of the head during the eml)ryc>nic period and at biith is a |)rim.iic‘ 
ft Schultz. ‘ Evulciifc. ' p 2’»2. 
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coiulition rather than a human condition. Similarly, the eyes of the 
human embryo are so lar apart in the early stages ol development that 
they are almost lateral in position, and, in the course of foetal growth, 
the interocular space beconu\s |)rogressivcly narre^wer. In this narrowing 
ol the s])a(e between the eyes, the anthropoid apes exceed man. 

In most j)iimates, the ear grows laster than the rest ol tlie head during 
the loetal |)eric)(l, thus increasing in its si/e relative to tlie head. In a 
gil)bon loetus, 21 uiillimelers long from crown to rump, the index ex- 
piessing this iclative c*ar si/e is 1.7; in a new-born gibbon, this index is 
almost six times as gieat (1).!)), and in an adult it is eight times as large 
as in the loetus ol 21 millimeters (13.0). But in man, the gorilla, and 
the orang-utan, the relatise ear si/e inciTases up to birth and then di- 
minishes. I he aver.ige relatise ear si/e of human foetuses of nine weeks 
is l..‘k ol human iiilants at birtli, and of adults, 4.7. In an c 3 rang 
loetus I la inillimc teis in length, the index was 2. a; of an inlant, 5.3; 
and ol an adult, 1.1.*’ 

4 he adult human being has arms c cjm|)arati\ el) shorter than those 
of anv antlnopoid ai)e and legs much longer. Relative to anterior trunk 
height, arm length in man is laO jnn (cut; in the lowland gorilla, 1(S4 
pea (cnt; in the mountain gorilla, la I per cent; in the chimpanzee, 175 
pci (cnt; in the orang-utan IS2 |)er cent: in the siarnang, 233 per cent; 
«nr(l in the gibbon. 23S per (cnt.' rirus, in this proportion, man and the 
mountain gorilla ic-semble each other more closely than do the two 
kinds ol gf)iillas. Some Negroes ha\e relatixe .urn lengths greater than 
those ol mountain gorillas and ec|ualling those of chiinpan/ces. The 
length of the u|>])et extremitv relative to trunk length (or height) tends 
to be greater in adult \eais than at birth in all highei pranates, but the 
gibbon fanrilv shows such an enormous postnatal increase of this propor- 
tion that It must be c onsidei ed a new phv logeiieiic ac ouisition. Relative 
to the length ol the upper ar nr, man has the shortest forearm ol all higher 
primates, both .it biitlr and in adult life and this shortened lorearm is 
more niai ked at ni.itur its than .it birth. In this projror tion. man and the 
low 1.111(1 goiill.i are \ei\ c loselv allied (11 |)er cent and 78 per cent, 
resjKx tivelvL and here .igaiu Schultz thinks it probable that we are deal- 
ing with new phvlogeiieiic .k (piisitioiis, incle])encleml\ .acejuired in the 
.two species, lire marked postnatal elongation ol the forearm in the 
gilrbon fainib is a new s|)cx i.ili/.rtion in the ^pjiosite direction. 

T he new born huni.m being h.is ielati\elN the shortest and broadest 
hand among the highei inimates, but, in adult life, the hand of the 

pp. ‘2vr 
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mountain gorilla is proportionately even shorter. Relative hand length 
increases in these primates during postnatal growtit — most in such ex- 
treme brachiators as the gibbon and the orang. Scliult/ deduces from the 
breadtii and shortness of the foetal human hand that it was actpiired at 
a toinparati\el\ early stage in evolution, and that man never had the 
typically long and slender hand of the br.uhiator. On the contrary, the 
gorilla h.is a relatively long and slender hand up to middle foetal life, 
so that his manual breadth and shortness juay be a recent evolutionary 
accpiisition. Relatise width of the fiand continues to decrease in tfjc 
period after l)irth in ail primates except the gorilla. 

•Again, in ail primates, ifu* relative length of the thumi) decieases 
during tlie foetal peiicKl. and. in some monkexs, it almost or completely 
disappears. Man retains tite longest thumb hut is c losely ajipioac hed in 
tfiis proportioti f)v Oeftiis monkess and h.ihoons. During growth, the 
attachment of the thumi). originally at the base of the index linger, shifts 
up towaids the wiist. 1 Ids u|>w.ird shift of the thumb is mosi marked in 
the orang-utan, less in the other anthrojioid ape's and m.m. still less in 
the Old World moukess. and does not take pl.ue at .dl in the New 
W orld monkess, liitt does ckc ur in some lemurs. (.Sc huh/.) 

The legs of man in adult life are relatiseK and alisolutels far longc'r 
than those of any other primate. Ilowexer. in the prenatal pe tiod. this 
excessive length of the liuman louei limb is kicking. \ll ol the apes, 
according to Schult/. suifiass the new boin inl.int in leg length. Pos 
sibly one mas argue from tliis fact that the leg length cJt the hum.iii 
animal is phvlogenetic alls a relatisels late accpiisition— later than the 
acquisition of the c haiac teristic alls long arms of the anthiopoid apes. 

In all foetal primates, tlie soles of the feet are at first mined inu.iid 
so that tliey fate eacli otiter but. in the course of growth, lotate until 
the .«jles ate ditec ted downward. In man. this lot.ition of the soles has 
prexeeded fartfier than in tfie other mc'inliersol the older. 

The great toes of \oung primate emfirsos are c onsideiably shortei 
than the .second toes and .separated from them bs a wide intersal. .\s 
growth continues, man's great toe becomes piopoitionately longer, hut 
those of the other primates decrea.se in relative length. Kventually. in 
many human individuals and groups, the great toe bc-comes the longest 
of all the toes, but it isT shorter than the second toe in a considcralile 
proportion of W'hites and Negroes. Usually, in ape-s and monkeys, the 
middle toe is the longest, an<l this is observed cKcasionally as a transi 
tory feature in the second or third foetal montfi of human bcing.s. I he 
lateral toes in man decrea.se in relative length during foetal develop- 
ment but increase in other primates. 
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Just as the thumb in all primates springs at first from the hand at the 
base of the second finger, so also the great toe springs from the base of 
the second toe in early loetal life. In man, this position of the great toes 
is maintained throughout adult life, whereas, in all other primates, the 
base of the great toe shifts toward the heel. This backward displacement 
of the great toe has j)roceeded farthest in the orang-utan and is least 
marked in the gorilla, who walks on the soles of his feet in adult life. 
In this the gorilla is neaier to man than to the orang-utan, and the 
chimpan/ee is intei mediate between the gorilla and the great ape of 
Asia. In the last-named animal, the degeneracy oI the great toes is in- 
dicated by the frecjueiu absence ol a nail and the loss ol one phalanx or 
segment. Similar manilestations are lref|ucntly found in the little toes 
of man. 

Webbing of the toes is an early embryonic condition in primates. 
The web Iretweeii the second and third toes is more extensive and lasts 
longer than any other. It persists as a normal adult cliaracter in many 
marsupials, insectivores, and lemurs, in some of the Old World monkeys, 
and in individual gibbons Regularly in the siamangs) This condition 
appears cxcasionally in man and persists through life. It must be re- 
garded as an example ol ata\ism or reversion to an ancestral type. 

In the foregoing similaiiiies of foetal grorvth trends in man and the 
othei primates, theie is sinking conformation of the hypothesis that the 
great a|)es and all human tvpes ha\e diveiged from a common anthro- 
poid prccinsor, each s|)c*c iali/iiig in diflerent directions. Man in some 
characters has letained the piimitive ancestral condition less altered 
than have the anthio|)cnd ajHS, whereas in other features the re\erse is 
true. 

I here are many gaps in our knowledge ol the comp native embry- 
ology of man and the higher primates because of the great difficulties 
inherent in the ac c|uisiiic)n and obserxaiion c^l loetal material of knowm 
age iei)resenting all stages. 1 he interpretaiion of foetal changes from an 
e\olutionary standpoint is also a most precarious prexess. I here is, how- 
ever. no real doubt that the e\ iclenc e ol embivologic al d^^velopment by 
itself is enough to establish the kinship of man with the primates and 
his most intimate relatioushij) with the great apes. 

Groxrwg 

It takes sucli a long lime for human beings tc^ grow" up that few scien- 
dsts have had the patience to study individual subjects from birth to 
niaturity. I can testify that it is a tiresome task even to measure one’s 
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own modest quota of offspring, month after month and year after year. 
Persistence and longevity are essential ior such research. It is almost im- 
possible to do that job on antliropoid apes. First you have to catch your 
apes alive — two of them of dilieieiit sexes. Fhen you have to keep them 
happy, or they will not li\c. If you sticceed in mating them, and an in- 
fant is born ali\e, then \ou have material lor a giowili studv, if it can be 
raised to maturity. But it is not ver\ accessible or sul)missi\e m.iteiial. 
It is hard enough to padly a suspicious human mother so that )ou can 
measure her scjualling, kicking inlant. How would nou like to iiy it on 
a full-giown chimpan/ee mother and her shai p toothed ollspring? Foi my 
part, I am content to c^l)tain such scientific data at second hand from 
Professor R. 'F. Yerkis ot Vale or horn an\ other inire|)id iiuesiigaior 
who is bold enc^ugh to wrenc h the inlant anthiopoicl horn its m.itc'inal 
boscun. I'he onl\ adecpiate data on the grcjwth of li\e antluopoid apes 
pertain to the chimpan/ee. In the ^‘elke^ Laboratoi ies ol Ihimate Bi- 
ology, at Orange Park, Florida, new boin chimpan/ee babies .ue taken 
from tlieir mothers witliin a lew hours of then biuhs and laised on the 
bottle in the chimpan/c‘e nursers. Heie the\ are weighed, measured. .intI 
\-ra>ed at regular intervals. Fhe results ol thc*se giowth studies on 
infant c him[)an/.ees allord most \alu.ible cLiia lor compaiison with hu- 
man growth phenomena. Dr. .Adolph Sc hub/ has also c onii ibuted lai gels 
to our knowledge ol the giowth of the chimpan/ee and the oiang-ulan 
by making studies aiul mcMsuiements ol de.ici spec miens lioin the loei.d 
period to maturits. Ilowevei. in most ol these cadaveis. tli# age is not 
accuratcU known. 

7'he peiiod ol human uil.m’cv extends lioni biith to the time when all 
of the milk teeth have been cut or hdlv eiupted, loughlv uutd the caid 
of the sec ond or the middle ot the third \e.ii ol lilc'. 1 he- most i emai kable 
featuie ot this pet iod is tlu' rajud giowth ol the biain-c asc*. w liic h. as wc 
have seen, outsti ips oihei p.utsol the !)od\ in pieiiatal giowth. In new 
I>orn inlants, the girth cd the brain case is horn til to bX pei tent ol ih 
Iw^idily height, whereas in adidt males between twentv and twentv-livc 
years of age. the c iicumleienc e ot the skull is only about !».» pei cent ot 
the stature. From birth to maturity statute incre.ises about ‘P.j times, 
while head girth is only l.b times its initial si/e. 

During the entire prenatal period, the girth ot the head i.s greatei 
than that of the chest. Cdiest circumference fust exceeds head circunt 
ference in the third year and ultimately is more than 1 K times as great. 
The head is heaviest relative tci l)ody weight in the second loetal month 
when it attains 15 per cent, a proportion wliic li has dec rcased to about 
26 per cent at birth. The brain wciglit of the newly-born infant is about 
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12.6 per cent of the entire body weight but, in adult years, is only 2.2 
per cent.® 

1 his precocity of brain growth is not an exclusively human char- 
acteristic, as we have seen, hut is equalled and even surpassed by some 
ot the anthropoid apes. The human head, however, continues to increase 
in si/e alter the brain-( ases ot our anthropoid cousins have stopped grow- 
ing. The girth of the head increases more in the Inst year ot life than in 
all of the remaining period of growth. By the end of the second year, 
according to Keith, the cliild’s brain has attained more than half of its 
adult si/e, by the end of tlie tourth year over 80 per cent. In the gorilla, 
on the other hand, the liead at birth is about 0.") per cent ot its ultimate 
si/e and continues to increase at a steady and unilorm rate until adult 
years, witliout manifesting the sudden spurts in inlancy characteristic 
oi human biain growth. 

I he lace does not share in the mushroom growth of the brain-case. 
At birth, it is very short and rel.itively broad, being only 42 per cent 
ol its adult length and 47 jjer cent of its ultimate breadth across the 
cheek bones. The root ol the nose and the space between the oibits of 
the eves, howcvei , have already attaincxl 18 to 49 per cent of their adult 
bre.idth. The gieatest inc tease in the face alter biith is in its length, in 
the breadth ol its lateial |)oriions, and in the elevation of the ncjse and the 
elong.ition ol its tip. 1 he advanced develoj^ment ol the nasal root and 
the orbital ic'gion of the face at l)irth is partiallv the result of these 
lac ial portions’ being the seat of the visual and ollaciory organs, which 
aie idieady well lorined. Another lac tor contributing to this precocity 
is the great breadth of the lionial lobes ol the brain, the bony coverings 
of which cans outward with them in their growth the lateral portions 
of the lac ial skeleton. The shortness ol the lace dining intanev is caused 
bv the slow development ot the teeth and the jaws. 4 he intensive growth 
ol the lace sets in when I he permanent set of teeth begins to erupt. The 
lac e then bee omes great Iv elongated ^is the jaws increase in depth. A lesser 
expansion in bieadth also fakes place because of the necessity of stronger 
and more extensive attachments ol the masticaiorv muscles to the cheek 
bones (tnalarsb which are thrust outward, carrving with them the hinder 
portions ol the javxs. 

In man. the fac e begins grow ing rapidly alter most ot the gtowth of the 
brain-case has been completed. From infau' y to adult years, the brain- 
case becomes longer and (usually, but not invariably) relatively nar- 
tower, and a similar change in projKHtions is charac teristic of the face. 
I here is also a thrusting forward of the face and jaws, which seems to 

* Marlin, Lehrbuch, p. 596. 
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result Ironi their growing more rapidly than the cranio-lacial base to 
which they are hafted. 

In the anthropoid ape, the growth ol the face alter birth is much 
greater than in man. The brain-case increases slowly in capacity after 
the first year, but, with the eruption of the permanent dentition, the 
jaws and lace become enormously longer and are protruded. I he skull 
base increases greatly in length to provide the huger basis ol attach- 
ment required by the massive jaws. The foramen magnum is displaced 
backward; the temporal and occipital muscles mount the skull vault; 
great brow-ridges and bony crests lor muscular attai Innents make their 
appearance in the maturing apes. Thus, the greater pait ol the diller 
ences between man and ape in facial development relative to brain-case 
development is due tc^ e\cessive facial growth in apes during adolesceiue 
and long continued expansion of the cranial envelope in man. 

In the human baby, the lirst milk teeth are usually cut between the 
sixth and seventh months after birth, although there is great indiv idual 
variation. Occasionally, a child is born with one or two teeth already 
erupted. .All of the milk teeth, 20 in number, are usuallv in pLu e bv the 
end of the second or the beginning of the third ^eai. I herc is little exact 
informatics!! on the age of eruption ol the milk teeth in lowei piimates. 
The macaejue ap|!arently has this dentition compic'tely in place in 20 
weeks or less. One little American monkey (.\otus) had all ol its dec idu- 
ous teeth in the tenth week after birth. There are only two tecoids on 
the gibbon, but these indicate that the milk teeth ol this a[Tr begin to 
erupt slightly later than those ol the macac|ue. Seamy evidence also in 
dicates that the orang’s deciduous dentition is completed by the end ol 
the first year, the chimpan/ce s by the middle of the sc ccmd ycMi. 

Schultz has gathered all available data concerning the age ol the erup 
tion of the permanent dentition in primates.® IJnlortunatc Iv. these data 
are confined to the macacpic, the chimpan/ee, and man. The macacpie 
begins to erupt his second teeth at the age of 1 years, the c himpan/ee 
at twice this age, and man at twice the age ol the chim|)an/ee. namely, 
at 6 years. All c^f the permanent teeth ol the macacjiie are eiupted at the 
age of about 7 years, those ol the chimpan/ee by the end of the tenth year 
or beginning of the eleventh year, wheieas. in man, the wisdom teeth, 
or tmrd molars, when present, are usually in place by the end ol the 
nineteenth year. After tfie compleiic^n c^f the milk dentition, there is a 
resting phase before the permanent set erupts, which amounts, in all 
three primates, to roughly 15 per cent of the ages between birth and 
dental maturity. In all of these three primates, also, there is a long resting 

* Schultz, “Eruption anil Decay." 
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phase before the eruption of the last molars. In all primates studied by 
Schultz except man, there is a considerable period alter the eruption of 
the first molars in which no teeth are added to the permanent dentition. 

Judj^in^ from the eruption of teeth, lower primates, such as the 
monkeys, ( ()m|)lete tfieir growth earliest, whereas the great apes mature 
somewhat more slowly, and man is most retarded in his physical de- 
velopment. However, in recent years new material on ape growth has 
been collected that permits comparison with man of other processes 
than merely time and secpience of tooth eruption. I hese new facts will 
be considered in their proper place. 

Human growth is not a steady and unilorm process of accretion in 
whi( h all parts of the body enlarge at the same rate and the increment of 
one \ear is ecpial to that of the preceding or succeeding years. Growth 
lakes place by lits and by starts, some ]K)rtions of the body increasing 
rapicll) for a peiiod while others lag. We have already noted the ex- 
amples ol tile [)reco(ious brain-case anrl the back waul face. There is, 
however, a certain method in this inegularity, such that a growth 
“rhythm” may be recognized, which is a|)plical)le. so far as known, to 
all of the races of man. Fliis is most clearly and crudely manifested in 
stature, or bodily height, the largest and most composite human measure- 
ment. The first and most r.ipid movement of the growth rhvthrn extends 
in both sexes liom biith to the filth or sixth vear. It is most intense and 
rapid during the first two yeais. riiere follows a slower increase, ter- 
minating in boys about the tenth to twelfth \ears and in girls no later 
than the tenth >c‘ai. I hen both sexes enter upon another period of ac- 
( delated growth — adolescence — which iscom|)leted in girls between the 
fourteenth and the sixteenth years but extends in bovs through the 
sixteenth or c-ighieenth year. vSince the girls enter upon the pubertal 
period a year or two earliei than the bovs, it naturally follows that be- 
tween the eleventh .incl fourteenth years thes outstrip their brothers in 
size and weight. Ciirls also attain their lull growth earlier than boys 
because the final period of slow growth ends between the eighteenth 
.md twentieth \ears in the female sex but does nc^t terminate in boys 
until about the twenty-filth year. Lxce|)iing a short pericxl during the 
adolescent growth stage, girls are at all limes smaller and lighter than 
boys. 

Until recently, it was generally believed that tropical peoples enter 
precoc iously upon the several stages of the growth rhythm, mature early, 
and complete their growth before the inhabitants of more northerly 
dimes. The evidence of such a “forcing” effect of eejuatorial light, heat, 
and moisture was largely presumptive but was partially deduced from 
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insufficient and possibly incomparable data on growth of various peoples 
in diverse climes and upon inadetpiaie records of the onset of menstrua- 
tion in northern and southern countries. Formerly, giowth studies were 
usually conducted by measuring samples ol children ol different age 
groups and calculating the growth increments by taking, for e\amplc, 
the a\erage stature ol a group of seven year olds and subtracting horn 
it tfie average stature of another group of children ol the age ol six years. 
Now the only approxed method is called ‘longitudinar’ (presiunably 
as contrasted with “cross-sectionar ) and invoixes rcpe.ited measure- 
ments of the same indix iduals as they grow, year after year. I his method, 
though onerous and time-consuming, has collected many of our mis- 
conceptions about racial, ethnic, climatic, and nutritional factors that 
influence growth. 

Dr. Morris Steggerda has conducted a uniejue giowth study oxer a 
period of S to 10 xears, which has inxolxed measuring each xeai Mava 
Indian children in ^'ucatan. Negro c hildi en in .M»d)ama. Naxajo Indian 
children in .\ri/c)na. and White children ol Dutch stock in Michigan. 
Steggerda goes Irom one area to the other, measuring the same c hildi en 
exery \ear. His results aie ol grcMt importance because ihcv inxolxe 
three races lixing under strikinglx dixerse enx ironment.d conditions. 
The Naxajo lixe in a semi ai id rc‘gion .u an altitude ol (hOOO leet. the 
Maya in a subtiopiccd rc'gion nearlx at sea level, the Dutch W’hites in 
the northern rnited States, and the Negroes in the south The lood 
habits of these groups are xery dixerse. fhe Naxajo aie chietlx |)ioiein 
eaters, lixing on mutton when thex can get it: the Maxa diet consists of 
75 to JSO per c ent mai/e produc ts; and the dilleience betueen ihc* lood 
of .Alabama Nc-gioes and Michigan Dutch is undoubtedix great. .Nexci- 
thcles-s, Steggeida found that the growth ihxthms of the Maxa aie 
identical with those of the other races selected lor compaiison; th<it 
phxsical differencc\s that distinguish the .Maxas from the adults of othei 
races are present from early childhood and do not dexelop duiiiig 
growth: and the .Maxa bo>s glow at lelaiixelx the same late at lilteeii. 
sixteen, and sexenteen xears of age as do Naxajo, Negro, and White boxs. 
There are [diysical differences between tlie four sloe ks, and panic ularix 
in body build and stature they are markedly dissimilai, but the giowth 
patterns are the same, in spite of wide dixersities ol heredity and en- 
vironment.*® 

The growth rhythms of anthropoid apes are unknown, with the ex 
ceplion of some data fnoi altogether adeejuate) on the c himpan/ee age 
changes in weight. The chimpanzee rhythm agrees with that of man in 

u^Steggrrda. Mayti Indians, pp. 
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showinj^ an iiiitial inlaniile period of rapid but diminishing growth 
(to about the age ol lour years) and a prej^ubcrtal growth phase. The 
latter is marked in males but not in females, and reat lies its maximum in 
males in the eighth year, whereas it achieves a rather poorly defined maxi- 
mum in lemales dining tlie seventh year. At this period, the male defi- 
nitely secures the lead over the female in weight and holds it. There is 
no pre( o( ious adolesi ent spurt on the part ol the females that puts them 
tem|)oiarily aluN'ul of the males in weight, as regularly is observed in 
man. iMiially, in (hiinpan/ee weight curves, there is a terminal growth 
phase that drops oil r.ipidly in males from the eighth year to zero in the 
rwellih year, but may (ontinue into the thirteenth year in females. In 
man the Icanale teiminates growtii before the male — usually at about 
the age of c‘ighteen years. 

S(hult/ ” has shown tliat in the ma(afjue the duration of postnatal 
growth is onl\ If) tinus greater than the duration of prenatal growth, 
whereas in man it is 21 times greater. In the (himpaii/ee, postnatal 
giouth is IT).? times as long as prenatal growth. Taking the entire 
growth peii(vl f in ( one e|)tion to lull eruption ol the permanent denti- 
tion. b.li per (ent r(*|nesents life m uttno in the case of the maraque, 6 
per ( ent in the ( himpan/ee, and onl\ 3.5 per cent in man. riius it would 
ap|)ear that the < him|)an/ee in respect of these disisions of tire growth 
period is mri( h more like the macaejue than like man. Schultz thinks 
that the oiang Imishes growing between the tenth and twelfth \ear. but 
(lata ai e lamentabK lew. I lrei e are no ( omplete i e( orcls ol gorilla growth, 
par 1 1\ her arise no got ilkrs ha\ e been born in ( apt i\ itv. It ( an be deduced, 
however, that, as in the case of the diimpan/ee and the orang-utan, 
growth t.ikes place at a moderate rate uniil the a|)es I'lgin their pre- 
adolescent spur ts — probablv in the seventh or eighth vear. They then 
glow very miK h more lapidlv than does man (about twice as fast in the 
(ase of the ( hinrp.in/ee). l igures are available for the gc^iilla in several 
isolated instaiucs that indicate siinplv prodigious growth between the 
eighth and thiiieenih vear. M’Bongo, a male mountain gorilla in the 
S.rn I)i(*go zoo. weighed I7‘J pounds at the estimated age ol seven years, 
270 pounds at ten years, and 002 pounds at thirteen vear s. Female gorillas 
fall far Irehind the males in growth drning this terminal phase. 

File average weight ol a new-born European l)ov is about 7 Vi pounds 
or a little less (.3. .3 kilos). C»iils are usuall) trifle lighter. Birth weights 
of nine chimpanzees average only I.SO kilos (L17 pounds), and of three 
oiangs, 1.5 kilos (3.31 poimdsL I he voungest gorilla captured, at a 
guessed age of two weeks, weighed only 2 kilos (1.41 pounds). The birth 

Schiih/, Growth of Chtmpamce. p. 10. 



238 


UP FROM THE APE 


weight of chimpanzees is rouglily 4 per cent of tlicir adult weight, as 
against 5.5 per cent for man and 6.7 per cent for the macaque. Thus the 
babies of the great aj)cs aj^pear to be absolutely and relatively much 
smaller than tlie human infant. 

Bodily proportions in man change greatly from inlancy to maturity. 
The extremities increase relatively more than the trunk. During loetal 
life, the development of the head segment pla>s the most important 
role and is especially charac lei istic of the first lew months. At the end of 
the second foetal month, the embryo has an absolute length ol about 
40 millimeters, of which lialf is the head height. In the course of the 
second month, the trunk and extremities double in length, and the head 
does not keep pace, so that stature at the end of the fifth month is 3 
head heights and at the end of pregnancy I he.id heights. 

During the entire embiyonic period, arm length exceeds leg length, 
and it is not tintil birth that the extremities ate of approximatelv ecjual 
length — al>out I'j he.td heights: the tiunk and neck being l -*4 head 
heights. 

Postnatal changes are much slower tlian the growth of loetal life. 
During the intia-uterine period it takes from .3 to 5 months (or the bodv 
to increase by one head height, but a similar ( hange altei birth ie(|uires 
from 2 to 8 years. An adult finally reaches a stature ol to 8 head 

heights. During tliis period the trunk increases liom to .3 head 

heights and the lower extremity from P j to 1 head heights. Ih twcen 
the sixth and ninth ve.irs, the lower extremitv begins definite fT to exc eed 
the upper in lengtlr. I he relatively great length of the arms in the foetal 
and infantile period is, ol course, an anthropoid lerninist c rice. Phi 
mately, the ratio of arm to leg length is about I to “y. 

During gicnvth, the center ol mass descends from below the chin in 
the twe:) months foetus to just above the navel .u birth, and fmallv to the 
level of the ptibic symphysis in the adult Kuio[)ean. 

In the foetal period, breadth development alternates with length 
development of the trunk. Dur ing the Inst three vears of life, the broaden 
ing of the trunk is a distinctive growth feature. .After that time, relative- 
trunk breadth changes but little. Man has the widest shoulder brcMcIth 
relative to trunk length of all animals except the gorilla, birt an approxi 
mation to the human coiTtlition is found in the other anthropoid apes. 
Similarly, the human pelvis is relatively very broad. 

In the foetal period and in early infancy, the thorax of man is nar row 
and deep like that of the anthropoid apes and remotely resembles the 
condition found in lower mammals; but. wlien the erec t posture is as 
sumed. the thorax expands more transversely than in depth, the ratic* 
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of breadth to depth increasing from 113 in new-born infants to 139 in 
adults. 

At birth, the arms of human infants arc about the same length as the 
trunk; in the second year, arm length is almost 115 per cent of trunk 
length; in the sixth year, about 123 per cent and, in adult life, almost 
153 per c cut. Males have relatively longer arms than females. The anthro- 
poid apes show a nuK h greater postnatal growth of the arms than man. 
Relative to trunk length, man has tlie shortest upper arm and forearm 
of any primate. Ciirls have relatively longer u[)per arms and shorter 
loreaims than boNS. In both sexes, the forearm is relatively longer in 
childhood than at maturity — again a reminder o( anthropoid ancestry. 
In adult yeais, the forearm is about 78 per cent of the upper arm length 
in adult South (iermans, but onl\ 76 percent in their wives. 

Relative to his trunk length, man’s legs are longest ol all the primates, 
among which the gibbon and the spider monkey rank next. This 
s|3ecilicalh human length ol the legs is attained relatively late. During 
foetal life, the legs are from two to seven months behind the arms in 
giowth; at birtli the extremities are about ecpial — about 10 pei cent ol 
slatiue and 06 per cent ol trunk length — after which the upper ex- 
tremities inciease until, in adult life, they are about 153 [)er cent ol 
trttnk length, whereas the legs attain about 190 per cent (e.g., in the 
Su iss (Sc hwer/|). This gieat postnatal growth of man’s lowet extremities 
is ccinuected with his U|)right biped gait. 

Roth segments of the lower extremity — the thigh and the leg — share 
in the charac teristic alls human elongation. Women have relatively 
longer thighs and shorter legs than men; so have the great apes. The 
entile lower extremity tends to be relatively shortei in the fair sex. If, 
hovvevei, women are denser tc^ apes in leg proportions than are men, men 
are more antluopoidal in arm lengtii. 

I he human loot, like the hand, is shoit and broad. Relative to trunk 
length, the foot length is 19.8 per c ent in South German women and 52 
|)er cent in men; in gibbons, the ratio is 52.7 |)er cent; in chimpan/ees, 
.50.1; in gorillas, 10.9; and in orang-utans, 61. In the last named animal, 
the foot undeigoc\s a secondaiy elongation, perhaps because of its habit 
o[ hanging from tlie toes. 

W'c liavc seen that man and tiie anthropnid apes strongly diverj^e from 
eaeli otlter during tlie |)ostnatal <>roAvth j'eriod. The liiiman species 
exa>rgcrates lejj; length and si/e of brain-case: the anthro|>oids accentuate 
jaw growth and arm length; man develops long thumbs and great toes, 
short lesser toes and lingers; human hands and feet remain relatively 
short and broad; the anthropoid apes grow long and slender hands and 
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leet, but tlicir tiuimbs and great toes are short. No human race preserves 
simian proportions, but races with short stature, long trunks, long arms, 
and short legs are closest to the anthropoid type. 

The mechanism of growth is controlled by the secretions of certain 
glands, especially the thyroid, pituitary, and sex glands. These are among 
the so-called glands of internal secretion or endocrines. They discharge, 
directlv into the blood, hortnottes, or chemical messengers — poweiful 
drugs that stimulate and regulate growth. 

These endocrine secretions individually determine the iilternations of 
rapid and slow development of the various pans of the bociv at diffeient 
times. Collet tivelv, they est4d)lish the growth rhythm that is so notable a 
feature of human development. 

The thvroid is a l)i-l(‘be(l gland in the thioat. \\’h(‘n it is clefu ient in 
children, it gives rise to the (ondition known as (letinism. in width 
stature is stunted, tlie lind)s are shtn t and thitk. the skin div <ind hair 
less, and the sex glands retarded in development. This t ondition may be 
helped b\ the feeding of thvioid extnut. 

The pituitar> gland is abt)ut as large as a ha/el nut anti tests in the 
Tuikish saddle, a deptessittn in the sphenoid boiU‘ .tt the base of the 
brain. The pituitary has two It)bes. an anterior .tnd a posterioi. I he 
anterior lobe is of et todermal origin, and its setretions are assotiated 
with growth anti sexual tlevelf>pmeiu. .Vn t)vei funt tioning oi hvper- 
trt)ph>.t}t theanteiior lobe piob.dilv causes gigantism, in whith theie is 
an abnormal ttmtinuation t)f grtiwth t)f the bones, espet ialR the long 
bones, of which the ( artilaginuus caps or epiphvses f.iil to unite to the 
shafts at the pujpei time. 

.Among the famous and authenticated cases of gig.tniism is that oi 
Chailes Bvrne, the ‘Iiish giant,’ whose skeleton is |)reseived in ihc‘ 
Museum of the Roval ( iollege of Suigeons in 1 ,ondon. Hew as boi n about 
1701 and died at the age of i^ventv iwo vears. llis skeleton, according to 
Keith, has a height of 7 feet, H. I inches (2.‘k7.S meteis), but he is s.iid ic) 
have stood S feel. 2 inches, in life. I he bones of the lowei extremiiv aie 
dispropoitionately long and pionounc ecfly knot k-knc c*d. Main giants 
seem to f)e sufleiers from acromegaly, a dise.ise j)robably caused by an 
overgrowth or tumor aflecling the |)ituitary gland. This aflliciion in 
volves the enlargement of the lower jaw and of the exliemities of the 
body, espec iaily the hands and feet. Tlie biow iidges become immenselv 
thickened, the face and nose greatly elongated; the c hest becomes barrel 
shaped, and, if the disease sets in before the epi[)hyses have ossified, gieai 
stature is likely to result. 

Corncliii.s \facGraih. another giaut, was born in 'rip|)erary in 173f>. 
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His parents were of ordinary size. When he was sixteen years of age, he 
visited tlie city of Cork and was followed by crowds of people because of 
his great stature, for he then measured G feet, 8.75 inches. In the pre- 
ceding year, he is said to have been afflicted with violent pains in his 
limbs, whi( h were aptly called “growing pains,” for he grew from a little 
over 5 feet to the above mentioned stature in the space of a year. In 
1753, he is said to have stood 7 leet, 3 inches, without his shoes, and upon 
his death in 17G0, his body, when dissected, measured 7 leet, 8 inches. It 
was rumored that MacCirath was an example of experimental gigantism, 
having been s|)ecially led with a \iew ol prodiuing this effect by Bishop 
Berkeley. I'his is probably untrue, unless, j)eiha[)s, the good bishop, 
anticipating the endocrine cpiacks by one hundred and fifty years, fed 
him u|)on extract of the anterior lobe of the pituitary. MacGrath’s 
|)ituitary is stated to ha\e been the size of a hen’s egg; his hand was as 
large as “a middling sized shoulder of mutton, which joint he could 
cover with that member.” His lower jaw was greatly '^‘iilarged, and his 
feet aie variously slated to Inive l)een 12 or 15 inches long.*- He |:)robably 
suffered horn acicjinegaly. 

(ilandulai disiui l).inces are also known to cause precocious senility. 
Thomas Hall, boin in Willingham, neai C'ambridge, England, at the 
age of three yeais and two months, was I leet in height, and was said to 
Ihive had limbs nearly as long and si long .is a man’s. I lis voice was deeper 
th;in that of most men. He died cj| extieme old age on Se})tember 3rd, 
1717, at the age of less than six ycMis. He was then 1 feet. 6 inches, in 
height and weighed about W pounds. “He presented a piteous spectacle, 
having sevei.il bald jiLues on his head, and his visage and whole appear- 
ance being those ol a dec repicl old man, worn w ith \ears.” Hall was 
buric*cl in the chuichvard in \Villingham, where a stone* bears his Latin 
ei)ita|)h, the Faiglish translation of which is as follov\s: 

S!c)|). travellci, and wonilciing know heie buried lie the remains of 
rhom.is. the son of 1 homas and Maigaret ll.dl: who not one year old had 
the ''igns of manhood: not iliree was almost four feel high: endued with un- 
common sirengih. .i just piopoition of parts, and a slu|)endous voice; before 
six dic'd as it weie ol advanced age. He was born in this village October 3lst, 
1741; and in the same departed this life September 3rcl. 1747.*^ 

Another case of this compression of the natural span of growth and 
life is that of Cdiarles Clharlesworth, born at Ixmgnor, in Staffordshire, 
in 1729. 


WikhI, Gtattlt ntid Oivarls, p|>. 152-ir>6. 

p|,. 
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At his birth he was under common si/e; but lie grew so amazingly last, that 
by the time he was four years of age he was nearly four feet in height, and in 
strength, agility, and bulk was equal to a fine boy of twelve years old. At 
the age of five vears he was four feel se\en inches high, weighed eighty-seven 
pounds, could with case carry a man ol lourieen stone weight (MKi pounds), 
had hair on his body as a man. and e\ery sign ol pubeity. and woiked at his 
father’s business. From this lime. howx*\er, he gradiialK dedincul in stiengih 
and bulk; and at the age ol se\en \ears his vigour w;is gone, his body betaine 
totally emaciated, his eves were sunk, his head was jialsittl, and he dietl with 
all the signs ol extreme old age.'* 

However, Ciatenis, the brother ol Antigoiuis, taps the climax bv tell- 
ing us that he knew one “who in the space ol seven vears was an inlani, a 
youth, a mature person, an old man, a husband, a laibei. and a toipse. ’’ 
Such abnormal growth cycles are, in general, the result ol impro|)ei 
functioning of the due tiess glands, but their exac t t aus.u ion is as yet tin 
known. 

Dwarfism oi nanism, the anest of growth, is possiblv caused bv delec 
live development and general .itiophv of the thvioid and |)ituitaiv 
glands. Dwarfs are of twokinds. a well |)iopouioned l)ut diminutive^ tvjie, 
W’hich is called ateleotic, ;ind a tvpe in whic h the tt unk length is v irtu.illv 
normal, but the extremities are stuntexi and thick. I bis tvjx* is c.dled 
achondioplastic. Dw.irfs vary in statute from about ‘J to I leei. I hev ate 
usually boin of noimal si/ed [larents .uid aie olien stciile. |cliiev llud 
son, one of the most famous, was born in ird!> at Oakh.un, Rutlandshii c*. 
Fngland. His father was a pet son ol “lusiv siatuie’’ .ind all ol his t hildten 
except [effrev weie of full si/e. His mothei was Ol no mean .dtitude.” 
Jeffrey was presented bv his fathei to the Duchess ol line kmgh.unshii t* 
when he was between seven and nine veais ol age*. Without anv de 
formity, wholly pro|>oi tionable. and sc.ute a loot and a h.ill in he ight. 
When Charles I was entertained at Uurleigh. )ellrev was seivc*d up to 
table in a cold pie. armed and accoutied. lie was kept at tin* comt loi 
many years, and the king bestow cxl knighthood upon him in frolic . ‘1 lec* 
was high in mind, not knowing himself and bee would not knowe his 
father, for which by the king’s command he was soundlv coriecled’ 
According to his own statement, Hudson lemaiiucl at the* height ol IS 
inches from the age of eight until the age ol tbit tv veais. I ’ltimately . he* 
increased to 3 feet, fl inc lies. He seems to h;ive been an ac hoiiclToplastic . 
if he is accurately described by Sir Walic*r .Scott in l*nrril aj iJir Prnk 
as having disproportionately large hands, head, and feet, and a veiy iliick 
body. Jeffrey Hudson had many adventures: he was taken to sea by 


i4 Ibid., pp, HQ-141. 
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Dutch privateers, sold as a slave by Barbary pirates, was a captain of 
horse in the royal army, killed an antagonist in a duel, and was finally 
imprisoned in Westminster on suspic ion of complicity in a Popish plot. 
He died in 1082 in the sixty-third year of his age. 

The so-called pygmy races ol Africa and Oceania are perfectly fecund, 
and the children inherit the stature ol their parents. Whether or not 
their small si/e is connected with endocrine functioning has not as yet 
been determined, but, as we shall see in our later discussion of racial 
clilleienc es. it is by no means im])robable that race differences in size and 
piopoi tions. as well as in mor|)hc)logic al features, arc ultimately due to 
inherited \ariations in the balance and lunc tioningof the ductless glands. 

rhere exists no extensi\e literature upon the ductless glands of 
anthropoid apes. It is |)robable, however, that many of the morphological 
and jihysiologic al ciilfereiices that distinguish man from the anthropoids 
aie brought about tbrough the endcxrines. 

Adolrscifi^: Sex Differences 

Sex is probablN cletenninc'd at the time of the fertili/ation of the ovum. 
It is distinguishable in the human foetus as early as the sc\cnth week. 

I he |H‘Kis of the lemale loetus in the third month diflers from that of 
the male in that the inlc‘t is more rounded, the outlet larger, and the 
subpubic arc h w ider. rhesc‘ dillei enc es bee ome acc entuated during post- 
natal growth, espci ialls dining adolescence (Fig. 12). Fluis, the most 
outstanding sex clilferences in the skeleton are established before birth, 
boss aie lallei and heaviei than girls al birth and continue to be until 
the* gii Is c ate b up lUid tempoiaiiK otitstiip thcMii b\ an c'arlicr entrance 
upon the' .iclolesi eni |)hase ol gi ow ih. I he bones of the fc^'i Itands, wrists, 
and ankles. ossil\ tiom caiiilage somewhat eailier in girls than in boys, 
and the* Icanales .nc' perhaps slightK more precoc ic^iis in the cutting of 
iec*ih. File human infant usuallv bc*gins to walk between the tw'clfth 
.mcl eighic'caith months ol lilc*. but the girls. whc3 are smaller and lightei, 
genet ally leant belote the boys. C.hitnpan/ees arc know n to w’alk (on 
all fours) at six motiihs of .ige. and a soung gorilla began tc:) stand up at 
seven months ol age and learned to walk during the eighth month. 

Fven bedore the beginning ol the adolescent stage, girls have more 
roundc’d limbs and. es|H*cially. fidler ilmdis and buttocks than ha\e 
boys. When puberty sc'is in. the* |)c*lNis and hips c^f the gill rapidly be- 
come blonder, and the lem.de c haraciers ol the pelvic basin become moie 
narked. C;reulich and Fhoms studied the changes in size and shape of 
the pc'lvic brim in 107 girls r.inging in age fre^m fi\e years to fifteen years. 
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The pelvis of each girl was photographed by X-ray at approximately 
annual intervals. The majority of the prepubertal girls had long, oval 
pelves (dolichopcllic — with the antero posterior diameter of the brim 
exceeding 95 per cent of the transverse). The pelvic brim also showed 
a constriction where the walls projected inward at the site of the hip 
joint (acetabulum). Before puberty the superior pelvic aperature grows 
slowly and symmetrically. At puberty the pelvis begins to widen more 
rapidly than its antero posterior diameter increases. Especially the lore- 
part becomes broader and more rounded and the hip joint constriction 



PcUis of adult male 




I’rhis f»f a<1iill ft male 



Fig. 42. Sex difference in the huni.iir {>elvis 


begins to disappear. It lakes .ibout eighteen mf)nihs to remodel the 
girl’s pelvis into the tvpital female form. .Sirue the ( hanges are loiie- 
lated with breast development, growth of pubic hair, and men.uche. 
they are probablv under endocrine ccmtrol. 

In recent vears. accurate measurements of the pelvis in the living hv 
X-ray photographs have severelv jolted the* classic idea that the well 
developed Kurcjpean woman has a pelvic inlet of a round or f.it oval 
shape, in which the breadth maikedl^ exceeds the diametei trom front 
to back. Dr. Herbert I'homs of Yale l-niversit) found that only ,‘H pel 
cent of 3^54 White mothers had oval or flatly bioaci pelves.’' About 15 
per cent had round pelvic inlets with the two diameters nearly ecptal. 
Nearly 17 per cent had the Icjng, narrow ‘anthiopoicr’ i>pe of pelvis. 
Women who have to have C’.aesarean sc‘ctions. because their pelves were 

i»Thoni.f. ".N'civct Aspeef^ of pp .S72-.S7H. C^rciilich and I homii. "Growth 

and Development of the Pelvic." pp 91-97. 
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too constricted to allow the delivery of their babies, were predominantly 
those with very broad, short pelves (platypcllic). There is reason for sus- 
pecting that these short and excessively broad pelvic shapes are the 
results of rachitis, a deficiency disease. It is rather disillusioning to con- 
template the possibility of our having confused ultra-feminity, and pre- 
sumably “sex appeal," with “rickets.” 

Because of the great breadth of the pelvis, which must serve both as 
a support for the viscera and an outlet for the birth of future children, 
the hip joints of the female are spread apart so that the thighs converge 
downward, whereas in the boy the narrower pelvic girdle permits the 
thighs to be more nearly parallel. Hence “knock-knees” are commoner 
in women than in men. Because the sacrum is tilted upward and back- 
ward moie strongly in females, the lumbar curve aj)pears more pro- 
nounced than in males, and the buttocks are thrown into greater 
prominence. Add to this the larger accumulation of fat on the thighs 
and buttocks of rhe women, and the marked se\ diflercnccs in bodily 
|)ioi)orti()ns of this region aie e\|)lained. 

The |)elv i' of tlie iem«ile c him|)an/ee oi gorilla dillers from that of the 
in.de in having a broader inlet and outlet and being lower, as in the case 
of m.in. Bui se\ dillerenc es aie not asc learly defined in anthropoid pelves 
as in those of human beings. 

Before the beginning of the |)ubeital g'owih |)hasc. the breasts of 
girls aie .is uncle\elo|)ed as those of bovs. onlv the ni])ples being elevated 
above the sunounding tissues. I lie maminaiv glands of the female rap- 
idlv incre.ise in si/e dui iiig adolesc eiu e. First of all, the pigmented circu- 
l.ir are.i around the nipple (the areola) bc'comes convex, carrying the 
nip|)le upward. I lien follows the sv\elling of the gland itself, first to a 
disk-like eniiiieiic e, then to a c onic .d shape, .incl finallv to a hemispherical 
foiiii. I his conical or hemis|)hei ic al elevation is si ill surmounted by the 
convex .11 cola with its .ipic.d nipple. Clonical breasts with convex am^las 
|3i edomin.ite among .Negioid females. I he hemis|)herical tvpe of breast 
in its fin.d giowih ph.ise usually shows .1 sinking clown again of the areola 
disk, vv hich then c onfoi ms to the geneial curve of the bre.ist without mak- 
ing on its summit an independent hillock. I his is the type of breast 
oftenest found in well-develc^ped Furopean females 

At |)ubeii\. the shoulders of the female do not increase in breadth as 
much as those of the male, and thee hest of u omen is usuall) less flattened 
iioin front to back. 1 he ies|)iration of the female is more pectoral and 
hvss abdominal than that of the male, and the rib cage is relatively 
broader in its lower portion and sluniei from top to bottom. Eve was 
sttp|)osed to have been made out of .Vdam’s spare rib, but it happens that 
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women are more likely to *‘be shy of* their standard number of pairs (12) 
than men. The latter tend to vary toward the possession of 13 pairs, the 
ape ancestral quota. The shortening of the female thorax arises fiom 
the necessity of increasing the space between the rib cage and the pelvis, 
which in woman is unduly diminished by the extreme convexity of the 
lumbar column. Ample room for the expansion of the gravid uterus be- 
tween the pelvis and thorax is also desirable. 

The pelvic and hip region in woman is mudi bioadei relative to 
shoulder width than in man. Associated with this shoulder hip propor- 
tion is an interesting peculiaiit\ of the axis of the lemale .uin. bend 
your forearm upwarti toward the sliouldet, and then straighten it out. 
If you are a man, the axis of the extended lorearm will be aliiK^st in a 
straight line witli the axis ol the upper arm. If you aie a woman, w)ur 
extended forearm will make an angle with the upper aim opening out 
ward. The broad shoulders and nairow hips ol the male allow the* aims 
to hang straight downwaid. with the long axes of uppei and lowei se g- 
ments in the same straight line. In the fem.de, the nai row shouldci s .uid 
broad hi|)s retjuire a spla>ing out ol the lorearm axes in oide r that the 
hanging arms may dear the hips. 

Ranke summari/ed llie sex dillerences in |)ioportions l)\ s.i\ing th.it 
women “have shoiter arms and lorearms, thighs, and legs, lel.uive to 
their short up[>er arms still sliorter loreanns. i elat i\e to theii shot t thighs 
still shorter legs, and relative to the whole upper extremitv .i shoitei 
lower extremity.” Women also ha\e smallei .md loundei e TTests. biggei 
and mote rounded bellies, nar-rower shouldeis anel bioade i hips, sni.illei 
hands, feet, and ankles, larger and more conie.d thighs, and latiei .md 
more protuberant butteicks th.in men. Women's thiglis eoiucige tow.ud 
the knees and their lorearms diveige downwaid; in men the exiiemities 
are more nearly j)arallel. 

A sexual differeiKe that becomes app.ireni diiiing adoles<en(e is m 
the growth of body hair. In females, this is laigeU (onimed to the |)ubi( 
and axillary (armpit) regions. The male, aiii\ing at pubeii\, begins to 
develop in addition a beard, and the body hair on the .ibdomen. chest, 
arms, and legs becomes more and more abundant. 

Sex differences in the head and face begin to show belore pubeitN 
and arc pronounced at the end of growth. The male has. on the .ixer.igc*, 
a larger head than the lemale, and this male super ioiity is evident in 
each successive age group. Usually the lemale has a rel.iti\c*lv shorter 
and broader brain-ca.se than the male c^i the same group, .ilthougli in 

1*J. Ranke, Reilrnge 2ur ffhysiuhrn Anthroffolngir drr Iln^rrn, Hrtirngr zur i'rgrsrhu hte 
Bayerm, Bd viit. Fa.sc. I and 2. (]iir)iccl by KIIU. \fau and It ornan. p l(i 
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some racial groups or nationalities this tendency toward more pro- 
nounced long-headedness in males is not present. There is some evidence 
that in the later periods of growth increase in head length is greater in 
males than in leinales. I his larger male increment may be attributed 
in part to the sc\ differences in the frontal bone. The frontal sinus (a 
mucous mcmbranc-lincd cavity in the Irontal bone just above the nasal 
and oibital rc*gion) is usually more extensive in males than in lemales, 
and the bon\ supraorbital ridges are much larger in men, since these 
serve, to some extent, the lunc tion of resisting the upward stresses ex- 
cited in chewing bv the moie massive jaws cjf the male. The male face 
IS botli absolutelv and rc*lalively longer than that of the female, owing 
to the gre.iter cleptli ol the jaws. I his latter is especially marked in the 
lower jaw. of wlii(h the sNin|)h\sis (the median frcjntal region) is much 
higher in male's. I he c hin eminence* is also bigger and juts more strongly 
loiwarcl in the masculine sex. In harmony with their shorter, broader, 
and less jirojcu ting faces, women have relatively broaocr and less reced- 
ing loieheads, little oi no development of biow-ridges. and noses that 
are both relatlw-lv and absolutely shorter .md lower. I he height of the 
biaiu-casc' in woman is lowei than in man; the cranial capacity of the 
skull avci.igc's about 1 aO cubic centimeteis less in F.inc)])ean females 
than in males. <tlthotigh jiroportionate to theii entire body bulk and 
weight women h.ive the' largei brains. The c ontours of the skull arc more 
rounded .uicl smooth in the weaker sex. and the ridges for the attachment 
ol intisc les and ligaments are less rtiggc'd. .Ml ol the bones of the female 
skeleton ai e ligluei . smoother, and more clelic ate than the tc)rrespc:)nding 
male bones, .ts well as smaller. Women ustiallv average 100 to 120 milli- 
metc is shoi lei in bodilv height than males ol the s.une ia< Their stature 
vaiies Irom pei cent ol the male dimension in tall races. u^Ot percent 
in shorter r.ic es among which the sex clillerence is less pronounced. 

Fattv deposits in wcMiieii are nioie abundant than in men. In the male, 

1 1 .(S per c eiit ol the bodv mass is muse le and 1 S.2 per c ent is fat. while in 
the female the piopoitions are .‘ka.S per c ent of muscle and 28.2 per cent 
ol lat. (Disc holl . ) 

liecause women c arrv more blubber and less of the more solid and 
weighty bodv tissues, thev lloal moie easilv and s\vim with less effort 
than men. I his adipose tissue, togetliei with a lastci pulse, also permits 
them to keep waini in lew ere lothes than i. n need. 

In the Peaboclv Museum c/l Harvard are two lilc-si/ed figures of plas- 
ter. one representing the average college woman and the other the aver- 
age college man (Plate 17V riie.se ligures were modelled on the basis of 
averages of physical measurements taken bv Dr. Dudley Sargent, a pio- 



248 


UP FROM THE APE 


neer in scientific physical education in this country, upon some thou- 
sands of students from Radcliffe, Simmons, and other women’s colleges, 
and upon Harvard men. The mean age of these students was 20 years. 
The plaster figures were made for the World's Fair held in C^hicago in 
1893. The average Harvard man of 1892 was 5 feet, 8 inches, in height 
(172.72 cm.) and weighed 138 pounds. ITie college woman ol that day 
had a mean stature of 3 feet and 3 inches (1()().02 cm.) and a weight of 
114 pounds. The male figure is well huilt. with a strong ne(k, broad 
shoulders, ample chest, and straight muscular limbs. But the female fig- 
ure has hips and legs too heavy for her slender chest and n.u row shoul- 
ders; the lumbar curve is over accentuated, and her appearance as a whole 
is not one of grace and \ igor. Of course, these figures represent the aver- 
age dimensions of college people of Massachusetts in the “gay nineties.” 
It is hardlv probable. h()we\er. that the coml)ination of was|) like waist 
and swelling hips in the female figure is a result of the constric ted waist 
styles of the period. It would be interesting to(ompar(* with these figures 
similar models of the college men and w()men of toda\. rnlortunateh , 
no such models are available. It is lertain that the st.uure of college 
women in the United States has been increasing. 4 he aveiage height ol 
1,116 women of Stanford Universitv in the decade from 18!)1 to 1901 
was 63.2 inches (160.33 centimeters). But the mean foi 1,707 students 
between the vears 1911 and 1921 was 63.8 inches (162.03 centimeters), 
an increase of three-fifths of an inch. Similaih, the average* stature of 
1,600 women students of Oberlin Uollege inc leased from (ilTTf) inches in 
the years 1886 -1903 to 6,1.6 inc lies in the vears 190!> 1913. Smith and 
Vassar women alscj show increase in recent vears. I he* .ivei.ige of 3'ale 
men students in 1909 was 173 centimeteis and in 1!)13, 171.73 eenti 
meters. Dr. (Gordon Bowles lias inve*stigatc*d the statures of Il.irvarcl 
fathers and sons measured when .ittending eollcge. I he* fatheis of one 
large series '1873-1010) .averaged 171.37 c entimei(*rs. .ind their sons 
(1903-1929) 1 77.76 ( entimeters, A sm.dler sea ies ol Harvard men yie lded 
the following means of four generations: 

Great grandfathers (8), 170.11 centimeters; grandf.itheis ( 1 .32). 171.13 
centimeters; fatheis n.32), 173.30 (entimeters: .sons (133). 177.91 centi 
meters.*^ 

Perhaps this increase of stature in college students is attributable to 
more healthful conditions of food and housing, a more geiiei.il participa 
lion in athletic sports, and other environmental factois, although no 
one really knows the cause. Such a tendency towaid inc leased stature 
has been manifested throughout the civilized populations of Fairope and 

It iVipttf Type^ of Old dmrncnns, p 68 
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America during the past five decades. It certainly began in this country 
before the vogue of spinach, orange juice, vitamins, and pediatricians. 
I am of the opinion that one contributing factor may have been the 
tremendous decrease in infant mortality that has been effected by the 
advance of liygiene and medical science. Such a salvaging of tlie weaker 
infants and diildren wlu^, in earlier clays, would have been eliminated, 
may liave inn eased the proportion of tall, slender, weedy individuals. 
These would repioduce in their offspring their bodily linearity. How- 
ever, this tlieoiy presu])poses that measles, whooping cougli, and other 
diseases that hairy the >oung disc riminate letlially against the long and 
skinny. I know of no exidence to support this li^potliesis. Some of the 
statural iiu rease in ihiscountrx might reasonably he referred to heterosis 
or lixbiid vigor — an increase in si/e of offspring that sc^metirnes takes 
place when dixeise laces or stoc ks interbreed. Vet, similar inc leases have 
l)een noted in [apanese and in xaiious European countries that haxe 
not receixed accietions of new stocks by immigration 

If we liad a |)Iaster statue of the average dimensions of .\meriran col- 
lege women of 0)d;iv, our moderni/ed college Minerxa xvould be P/s 
inc lu‘s taller, with muc h hi oadei shoulders, a better developed chest, less 
slender and fiagile waist, maikc*dlx narrower hips (but larger buttocks), 
much sliminei and longer legs, and fnotabix) bigger feet. She would re- 
semble (finger Rogeis lathci than Lillian Kussell. There is little doubt 
that the college woman of the nineties was an anemic'blue stocking t\pe 
as com|)aied with the xigoious, athletic female student today, xvhose in- 
tellectual faculties max not be aiix more acute. I)ut xvhose legs are cer- 
lainlx more slender, as anxone m*iv c)I)serxe. 

One of the most marked se\ difleieiue^ that appears it puberty is in 
ihecjualitx of ihexoice. \i this time, the box’s larynx inc i ‘\iscs more than 
tlie girl’s; his xoice “breaks ’ and becomes deeper in pitch. The female 
larxnx is highei in the neck than that of the male and about one third 
smaller. It is especiallx in the anterc)-|)osterior diameter and in the ex- 
ternal prominence ol Wdam's apple ” that the larxnx of the male exceeds 
lhat of the female. Lhe maNculine xocal cords are also considerably 
longer. In con elation xvith these anatomical differences are the diver- 
gences in xocal pilch and cpiality. T he hen, the bite h, the mare, and the 
she-ass also have xveaker and shriller voices than their male counter- 
parts. 

T he incest sti iking phenomenon of sexual maturation is the beginning 
of menstruation and oxidation in tlie female.'** Krom puberty to the 
cessation of .sexual life, with intei missions due to pregnancy, women 

Kllis. Man and ll'ornan. pp. 29 'S 
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are subject to a monthly loss of blood from the uterus, averaging between 
100 and 200 grams. As a Frenchman put it, "woman suffers incessantly 
the eternal wound of love." This flow lasts from three to live days and 
recurs on the average every twenty-eighth day. This discharge from the 
uterus is probably subsecjuent to ovulation — the release of a ripened egg 
cell from the ovary. Fhe ova develop in the (iraafian follicles — round, 
transparent vesicles in the ovaries. F.very month, a follicle containing a 
matured ovum is ruptured, and the ovum passes into the I'allopian tube, 
which leads intc^ the uterus. In one of these two places it may he lertili/ed. 
otherwise it is discharged from the uterus. When the o\iun has hurst 
through the follicle, the lining ol the ruptured follicle is thrown into 
folds, and vascular processes grow inward forming a radial aiiangemcnt 
of yellow cells called the corpus luteum or vellow hodv, which is sup 
(>osed to secrete a hormone. The coipus luteum remains in the o\aiy 
for ahoul a week hut is broken up and absorbed befoie the mat in at ion 
of the next o\um. but. if the ovum leleased is im|)rcgnaied. the* corpus 
luteum continues to develop for three months and is not discliaiged un- 
til the end of pregnancy. Its hormone may. therefore, be iesi)onsible 
for the changes that take place in the uterus during pregnane \ and tor 
the prevention of menstruation and o\ ulation dm ing this |)eriod. It ma\ 
also stimulate the functioning of the mammary glands afu i childbiuh. 

The menstrual blood is discharged from the lining ol the uieius. 
During the period, the whole organ is enlarged, and the mucous mem- 
brane of the lining becciines thicker, softer, and of a d.nkcr'ied color. 
According to the iheorv of Sic J. Williams, at each reciuieiicc* ol men- 
struation there is a comj)lete disintegration and removal ol the uterine 
lining, only the bases of glands iml)edded in the muscles being hit. 
When menstruation ceases, a new mucous membrane is fouued b\ the 
prolifeiaticjn of the remaining structures. It is the lining membrane ol 
the uterus in which the fertilized ovum becomes imbedded and which 
is dissolved b\ the trophoblast, or outer c overing of the segmc nicd ov utn. 
The embryonic coverings send out processes that inv.ule the maicinal 
tissues and become bathed in rnaieinal blood. It seems probable that the* 
discharge of menstrual blood that is nunc or less coinc idem with ovula 
lion is the sloughing off of a surplus product, which, in the event ol 
impregnation, would .serve for the nutrition of the embiyo. Farlier data 
on the onset of menstruatic:)n (the menarche) encouraged the iheoiv 
that girls in the tropics mature earlier than those in the temperate zone 
and that the age of menarche was some sort of a func tion ol latitude oi 
mean annual temperature. Some students of the sid)je(t were inc linc^d 
to suspect that racial or hereditary differences were also involved in 
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this time variation. Stcggcrda found that the age of first menstruation 
in Maya Indian girls of pure stock in Yucatan averaged 12.91 years; 
Mestizo girls (mixed Maya and Spanish), 12.8! years; and Dutch White 
girls in Michigan, 13.91 years. The differences are insignificant and 
negliblc as regards the inenarche, but the racial differences of the stocks 
involved are vast and so are also the climati( and nutritional differences, 
as between the M.iya and Mestizo girls, on the one hand, and the 
Michigan lasses ol Dutch descent, on the otlier. If one scrutinizes an 
elaborate table ol the mean age ol first menstruation, involving many 
thousands ol indisiduals in some ol the samples and including many 
races and nationalities, it becomes apparent that the mean age of men- 
aiche in a uoilcl wide sample is not far from 15 years. The Maya girls 
have the lowest aveiage age ol mcnaiche, and the highest (ir).98) is re- 
corded in a small sain|)le of Spanish gills from Asturia. However, an- 
other somewhat larger sample ol Spanish girls Irom \"alcncia has an 
average age at inenarche ol 13.33. There is a considerable difference 
in mean age* ol two oi more samples drawn Irom the same nationality or 
race. It seeuo ik* c^^arv to abandon the idea that onset ol mestruaticjn is 
c loselv reflated either to c limate or to race. 

The chim|)anzee begins to menstruate, according to 7 observations, 
.It an average iige ol 8 veais, II months. \ single observatican o{ the 
inenarche in the gorilla jilaces it at a])pro\imately 9 vears. The age of 
lust nu nsti nation in the oiang-utan is not known, but in the gibbe^n, 
ac c oiding to Poc oc k, it is the seventh vear. Ciar|)entcr was given an adult 
gibbon that did not menstruate until the approximate age ol 10 vears. 
.Menaiche takes place in the mac.ic|ue at 3Lj vears. Apparently, all Old 
Woi Id monkevs meiistiuate, and some sou ol vaginal I'lecding has oc- 
c.isionallv been seen in c.ipuchins and marmosets, of the New World 
monkev giouj). 1 arsius is ,dso said to menstruate, bu’ this phenomenon 
has not been obseived in lemurs. Seeminglv, menarc he takes place in the 
anthropoid a])es several veais earlier than in man, and in mcnikcys this 
indication ol sexual matin itv occurs a great deal earlier than in apes. 

The sexual cvile ol jiiimates — Ircnn one meiisti nation to the next — 
vanes aiound 30 davs. In women, although individually variable, it 
aveiages about 28 davs, w hic h is the same as in the maiacjue. The average 
in the c him[)anzee is 3(i davs, in the gibbon, a little less than 30 days; in 
tile Hainadivas balloon, 31 davs: and in turee other kinds of baboons, 
between 30 and 10 davs. .Ml ol the Old Woild apes and monkeys show 
Mich monthly c>iles. but lhe> have not been accurately observed, with 
a lew exceptions. In the human .species, ovulation occurs about midway 

Slcj^gc-nla, Maya Indians, pp. 20S 207 
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in the menstrual cycle, and there are important rhythmical changes in 
the ovaries and other reprodiK tive organs, involving destruction of the 
endometrium, or uterine lining, after menstruation: regeneration in the 
first few days of the cycle; a resting phase or inter\al; and extensive 
growth of the endometrium following ovulation. The sexual or men- 
strual cycle gives way to a reproductive cycle when the mature ovum is 
fertilized and the woman becomes pregnant. 

In many apes and Old World monkeys, swelling and coloration of 
the skin around the genital organs take place during the sexual cycle 
and are directl> related to maturation and rupture oi the oxarian fol- 
licles. The reddening and swelling c^t the sexual skin, wide h is a spec ial- 
i/ed area of the body surface, usually in the [)erineal region, ordinarily 
comes during the first lialf of the cycle and subsidc*s after ovulation. 
These sexual skin changes occur in the chimpan/ec in a \eiy marked 
fashion, much less conspic uousU in the gorilla, accouliug to an isolated 
observation, and are absent in man. gibbon, .md orang. Ikd)oous. ma- 
cacpies (but [)eihaps not all species) show these c\(li(al changes of the 
sexual skin. \'et they are lacking in main oihei gcnc ia ol Old World 
monkessand ha\e not been obserxed in the Nexv W’oild piimates. These 
phenomena seem to haxe little phxlogenetic sigidlicaiKe — ihex are of 
no particular xalue in tracing relationships. W'hen thex do occur, since 
they are so ncjticable, thex can be related to xai iatioiis in sexual behax ior 
and in temperament. Males ol anx species expeiieiice no such sexual 
cycle, so far as is known. Thex ought to be moie stable in peisonalily. 
since thex aie not sid)jec t to tltc*se phxsiologic al ihx thins. I low ex er, thex 
are indiiectlv affected by the cxclical xac illations of the* Uinalcs when 
these latter manifest themselxes in what is called “sexual lecepiixitx ” 
— to say nothing of [)sxchologic al xarialious .ind kaleidoscopic c hanges ol 
dispcjsition. Tlie old Latin saxv, varimti rl itinfahilr sntij/r) jetnind, is a 
philosophical reflection based upon a sexual pciiodicitx in fcinalcs th.U 
can be studied in c himpan/ees more piofitabix th.ui. at [iic sent, in Homo 
safjiens. 

The resemblance of the menstrual inierxal to the* lunai cve le has bee n 
made the subject c^f an ingenious ihc*orx bx n.uxx in. He points out that 
animals living on the seashoie must be gieatly aflcMted by the tide's. 
Animals living about the mean high watei mark or the mean low water 
mark pass through a complete cxcle of tidal ch.inges in a loitnight, and 
their food su[)ply undergoes marked alteraiions week by week. The 
periodicity of certain reproductive functions in the higher vertebrates 
would be explicable if they wete de.se ended from suc h animals as tidal 
Ascidians. For. the vital functions of sue h animals can hardly fail to run 
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their course in weekly periods. A recurrent period when once gained 
would not he liable to change and might be transmitted through almost 
any number of generations. If the Iuik tion changed, the period would 
be likely to change by abruj)t jumps of an entire week or multiples of a 
week. Darwin ( ites as examjjles the fact that the eggs of a pigeon are 
hatc hed in two weeks, those of a fowl in three, tlu^se of a duck in four, 
those of a goose in five, and those of an ostric h in seven weeks."® 

1 he blood pressure and tempeiaiure of women are alleged to rise just 
before the menstrual flow, and the thyroid and parotid glands, the 
tonsils, and other organs are actively engorged during this period. It is 
maintained that in most healthy women sexual emotions are at a maxi- 
mum beicne the period and at a lesser maximum after it. The field of 
vision is said to be narrowed during the flow; the breasts are slightly 
enlaiged; iheie is a tendency toward increased pigmentation al)out the 
nipple's, and many other plnsical signs of a lar-reaching organic disturb- 
ance are manifest. On the psuhic side, tlmie is grea.er suggestibility, 
greatei impressionability, diminished sell-control, and a general ir- 
ritability .ind neiAoiis insfabilits, often leading to abnormal behavic^r. 

It has l)een demonsttalecl that the secietions ol the gonads affect not 
only the behaxio], but also the clexelopment, of nminal sex differences 
in proportions and mc)r|)hc)logical fe.itures. The eunuch, whose sex 
glands have been lemosecl beloie j)ul)ert\, tails to dexelop many of the 
seconclan sexual characteis of the male. His beard and bcjcly hair grow 
sc antilx . il at all; his \ oic e preserves the high-|)itc heel tones of childhood; 
his pelvis retains the early sex clilferciitiae. but docs not show the char- 
ac tei isticallv naiiow sul)|)iibic arc h. c onsii ic ted inlet and outlet, and great 
height clevelo|)ment ol the ncnmal male. T he ej^iphy^cs or caps of the 
long bones, tail to ossilv at the proper times, and there is an abnormal 
continuance ol giowth: the thighs converge, and the knees knock to- 
gether: depositions ol lat on the lc*gs. thighs, buttocks, and elsewhere 
recall the inlant. A eunuc h is olten legarclecl as a ■ feminine” male, but. 
properly, he is inlant ile. lor. the c harac lei istics retained through re- 
moval of the gonads are those ol childhood. 

T he female is commonlv said to be more infantile than the male. Cer- 
tainly, man has diveiged lurther from the skeletal and bodily propor- 
tions ol inhmey than has woman, but in so doing he has in mexst char- 
acters deparlc'cl from the ultra-human ty^ toward lower mammalian 
prototypes. T he haiiiness ol the adult male body, the relatively great 
•si/e ol fac e and jaws, the liigh. narrow, and lirmly knit pelvis — all these 
are adult male characters recalling the apes. T he female shows ultra- 

Darwin, Dr 5 rrn/ of Mnn, p. 25! fcwinolc. 
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human differentiation as regards her broad low pelvis with its generous 
apertures, although these features are foreshadowed in the infants of 
both sexes. This specialization for the beating of large-brained infants, 
is reflected only dimly in the male pelvis, which is better adapted for the 
supjKtrt of the body in the erect posture. The breasts of women also 
show ad\anccd evolution, while those of man are vestigial. Woman is 
tethered to her reproductixe function and varies within the narrow radius 
prescribed by tlie necessities of propagating the race. Man s sexual or- 
ganization is merely auxiliary; his organism is not built around his 
reproductive svstem; he ranges in bodily characters within the ample 
limits of natural selection. 

Getting Manied and Hailing a Bahy 

Beaumarchais said: “ I'liat which distinguishes man Irom the beast is 
drinking without being tliirstv and making love at all se.isous. ’ ('er 
tainly, most animals bring lortli their young at a slated and unvarvitig 
period of the >ear, which is probably determined bv ( limate, seasonal 
variation, food sup|)ly, as well as bv the length of gestation, |)eriod o( 
infancy, and the general organi/ation of the spec ies. I(. as seems prol)able, 
the time of birth of ofls[)iing is govetned bv the conditions ol the ve.ir 
favorable for survival, the lime ot mating must be similarlv tegulaled 
so as to [^recede the season ol advantageous biiths bv an intc ival ecpial 
to the gestation period. Reptiles, birds, and m.inv mammals give biith 
to their voung in the .spring or at the commenc ement of the rainv season 
when food and water begin to be most abundant and lile is most easilv 
sustained. Differences in climate and altitude generallv alfec i the mating 
seasons of animals ol the same genus; ,s[)ec ies living in dilleient l.itiludes 
breed earlier cii* later according to climate. 

In spite of seasonal fluctuations in the number ol biiths recorded 
among various c ivili/ed peoj)les, there is no leal evidence ol the existence 
of a single mating season, either in primitive men or in their ape an 
cestors. Nor are the anihrcjpoid a[K\s known toconhne theii breeding ic) 
any one period of the year. (Carpenter, in northern Siam, dining the* 
period between l ebruary and june, saw inlants and voung gibbons in 
all stages of development. T he pregnant uteri of gibbons collected in 
these .same months showed a considerable range of develo|)ment of 
foetuses. Chimpan/ees male during a restricted phase of the sexual eye le 
only, but the .sexual cycle recurs every .^0 da)s. In a captive colony ol 
rhesus macacpies on an island off the coast of Puerto Rkn, C.arpentcM 
observed mating in February. March, and April but not in May and 
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June. There were also modes ol birth during August, September, and 
October. Consequently, these Old World monkeys seem to have a breed- 
ing season, but the mating period in Puerto Rico may not be the same 
as in India, the native habitat ol these macac|ues. However, the Ameri- 
can howling monkeys are known to breed all the year round, as are also 
spider monkeys. I liere is ample evidence also that the tarsier breeds 
(ontinuously, but, so far as known, the leniiirs are demarcated trom the 
rest ol the piiinates by having a definitely restiicted breeding season. 
I hus, it would appear that ('.ai penter’s observations on the macaque im- 
migrants in Puerto Ric o are the only instance in which a breeding season 
is indicated loi higher primates. This case, indeed, may be merely a 
seascjnal Hue tuaticjn or a tempoiaty phvsiologic al upset in consecjuence 
ol a radical change in habitat. 

Development from the ferlili/ation cjI the ovum to biith requires 
about ‘JHOdavs in man, counting Irom the beginning of tlie last menstrua- 
tion to p.ii lurition. In the chimpanzee, this period iveragcs 251 days. 
Counting Irom the date ol impregnation up to the day c^f birth, the 
duiation ol human pregnancy averages about 2f)l) da)s, as against 231 
clavs in the chimpanzee and 275 davs in the one orang-utan of which 
iheie is a lecorcl. Pregihuicy lasts 1(')3 davs in the inacacjuc, usually be- 
tween 150 and ISO davs in other Old World monkeys observed, about 
150 (lavs in marmosets, and, according to two estimates, 1 1 1 clays in one 
species ol lemur and 1 15 clavs in anoihei. It is clear that man and the 
gieat .ipes resemble each other in length ol loeial development much 
more closely than the apes resemble lower primates. 

Sii Arthur Keith thinks that the period ol embrvolc^gical development 
ol the gibbon mav be onlv 7 months, as against approxi.nately 9 in man. 
the same in the oiang, and a little shorter period in tlu c himpanzee. If 
this guess is correct, the increase ol the pericxl ol gestation to 9 months 
may have occ tilled when giant primates developed from the ancestral 
small ape stock. .Mthough ape mothers have smaller and lighter babies 
tlian human motheis, so fat as is known the infants of the former are 
at least as advanced in development as arc human babies at birth. In 
ilie case ol the chimpanzee, at anv late. foetal development must be a 
little more ra|)id than in man. 

During human piegnancy, the menstrual flow ceases, the mammary 
glands usually luTome somewhat enlarged md tender, and there is often 
a swelling of the thyroid gland. .\t the beginning of tlie period and 
M)mciimes throughout its whole duration, the mother frequently suffers 
bom nausea. es|)eiially in the morning; the blood pressure is lowered, 
and the bowels arc sluggish. The amount of haemoglobin in the blood is 
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asserted by some writers to decrease markedly. Anemias are frequent. It 
has been suggested that the storage of iron in haemoglobin takes place 
in tlie maternal organs before the first conception, in readiness for the 
supply of the foetus through the maternal circulation. Young animals 
have a greater content ol iron in the blood than adult animals, and 
human milk contains a small but consistent amount ol iron, which is 
said to be less in the milk of mothers oi mature age than in those who 
are youthful.-* 

Pregnant chimpanzees at Orange Park. Florida, may e\hil)it periodic 
genital swellings for two or three months alter conception; later these 
swellings become irregular and unpiediciable uniil, during the latter 
half of gestation, perit»dic changes may he onl\ slightls indicated. Men- 
strual bleeding does not occur alter conteption. As the j)regnan(y pro- 
gresses, the female l^ecomes incieasingh iauiious and sell-protective, 
avoiding (onllict and other risks, including acceptance ol the male, 
except as a measure of self-defense or to guard against injury. -- 

When the foetus is fulls de\ eloped, the uterus begins a seiies of 
rhythmical contractions. whereh\ the child is loued outward through 
the vaginal oritice. First the amniotic memhiane is ruj)tuied. and the 
fluid, in which the deseloping einhrso has been enclosed, escapes. By 
further contrac tions, thechild is forced thiough the pelvic outlet, usually 
head first: the born basin spreads at the svmplnsial cartiLiges, and the 
ctxxvx and sacrum are pushed upward and backward as the head ol the 
child passes over the pelvic floor. The tissues of the pcujneum are 
stretched to allow the egress of the head, which is the largest p.u t of the 
bod>. 1 he hole in the pelvisof'the female must be large enough to pcninit 
the passage of the big brained child, and the outlet must be especially 
ample. .After the child has been delivered, ienc*wecl contractions of the 
uterus dislodge and eject the placenta. Fhe open v essels ol the utei ine lin- 
ing are clc:)sed by the cemtinued contrac lion ol that oi gan, so ih.tt h.iemor- 
rhage is checked. lire umbilical cord is tied between the new-born 
infant and the placenta, and cut, .After a lew clays, the stuirrp ol the tied 
cord atrcjphies and drops off, leaving the navel scar. 

Yerkes reports, on the authority of Madame .Xhieu, that on the nror n- 
ing of delivery of Monona, a pregnant fcirr.tic chirnpan/ec of Madairre 
Abreu’s primate colony ai Havana, the keeper, hearing the prospective 
mother rattling her chain. Icx)sed the aniitral and. returnirtg after some 
time, discovered that a baby chirnpan/ec had been born but was, ap- 
parently, dead. ‘‘Presently the mother began to wc^k over it. breathing 

n EllU. ap. at., pp. 221-^222. 
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into its moutli and drawing its tongue out with her lips. After a period 
of this treatment the infant began to breathe. She then cleaned it thor- 
oughly and subsequently chewed at the umbilical cord until it was 
shortened to about a half yard. Somewhat later she chewed it off close to 
the body of the infant.” An orang-utan mother bit off the cord close 
to the baby’s abdomen about twenty-eight hours after the birth. 

The psychobiologists of the V'erkes laboratories at Orange Park have 
had ample <jpp<)itunity in recent years to observe chimpanzee preg- 
nancies, births, and the exercise of maternal care. They have never seen 
a mother attempt to stimulate lespiration in a newly born baby. Elder 
ami Yerkes have summari/ed atcounts of 14 single births and one twin 
bit til. Most of the births were normal, and the labor was not difficult. 
File time of labor varied from .‘50 minutes to 5 hours. The placenta was 
usually expelled immediately and was eaten by the mother in 8 of 15 
cases. The chimpan/ee mother gains on an average of about 12 pounds 
(luring pregnancy and loses about the same amount afier birth. Worthy 
of commetii is the improvement of the thimpan/ee’s disposition during 
pregnancy. I h.ne no data that would permit me to conclude that a 
(ompar.ible .imelioration of disjrosition takes place in expectant human 
inotheis — noi , lor that matter, to deny sue li parallelism. 

.Since this book is a tieatise upon human evolution and not upon 
cliimpan/ee oirstetrics, 1 must content nnselt with one detailed account 
of a chimpan/ee biith and infancs. T he event CKTurred at the Zcjological 
(faiden in berlin.and themotlier was l.oca.oneof Kcihicr’s chimpanzees 
fioin the expeiiment.il station at T enerife, arrived with lire other chim- 
pan/eeson the 17th of Oc toiler, 1!>2(). T oward the end of the same month, 
the mother menstruated. I'he infant was liorn on me 1st of .•Vpril, 
l!t21, whic h. counted from the last ol)ser\ed menstruatio;). would give a 
peiiod of gestation of only fne months. It is probable that the chim- 
pan/ee ( ontiimeci to menstruate lor the Inst lew months after pregnancy 
liegan. The animal .seemed to enjoy the best of health during pregnancy. 
Soon alter the deliseiy, the mother put the head of the infant in her 
mouth and appeared to suck; she then licked it dry. The infant was ap- 
parently lifele.ss. .\bout ‘J.5 minutes after the delivery, the baby was ob- 
serxed to breathe. T he mother kejn it in her groin, supporting it against 
,lier abdomen with her flexed thigh. T he infant clung to the hair of the 
iitothcT s body with hands and feet. On tin morning of the second day, 
it uttered its first sound, a lusty l’-.sound of moderate pitch, similar to 
• hat customarily emitted by adult chimpan/ees. .\bout the middle of this 
day, the other apes were admitted lor a half hour. They were extraor- 
dinarily interested in the b.ibv and crowded around the mother, touch- 
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ing the head and hands of the infant. The mother was not at all anxious. 
The baby was about 20 centimeters long from crown to rump, and the 
head was relatively much smaller than in human infants. Head, shoul- 
ders, and back were covered with long black hair, which lay smooth on 
the scalp and showed a c lear parting in the middle. The exposed parts ot 
the skin were a bright rust color (a grayish orange). Dining the second 
and third dav, the infant was seen a number of times with iis mouth 
applied to the mother’s nipple, but it was not certain whether it ac- 
tually nuised. On the fourth clay, however, suckling clehniuly began 
and became more energetic thereafter dav b\ day. The inlant seemed 
wholly unable to find tlie breast and tinned its head aimlessly in all 
directions, blindK seeking the source cd lood. l'\en when its open mouth 
was no more than one centimeter from the nipple, it seemed to ha\e no 
sense of diiection and was a[)parently unaided b\ smell. The moihei 
seemed to otter little or no assistance to the imdirec ted elloi ts ol the bain 
and often, b) casual mo\emcnts ol her bod\. Iinsiraied aiiempis that 
seemed othenvise destined to succeed. Sometimes, howevei. she hired the 
infant to the bieast. I heie seems to ha\e been a complete* lack ol pie 
cisicDU in the nursing technic|ue ol the chimp.m/ee mother. 1 he mother 
would often hold the infant up to her lace and regaid it long and 
earnestiv with a m<ni e\[)iessi\e look, interrupting with this sentimental 
scrutins a much desiied meal. 

Within two or tlnee class of tlie birtli c^f a hum.in inlant. the milk is 
established in the mother's breast, and the bal)\ begins to"^nnse. I he 
baby chim|ian/ee bc'gins to take the bieasi within the space of minutes 
to hours after biiih. A bab\ orang-utan born at the IMiiladelphi.i 
Zocilogic al (hardens w as put tothel)reast bv its mother and began to muse 
on the second day. During the period in which the human niothei is 
nursing lier infant, the menstiual flow usually does not return, but. when 
tlie baby is weaned and milk production ceases, tlie montliK pei ind 
begins again. Theie is some disagrc*ement ol observeis with respect to 
the return of menstruation in the c himpan/ee. Madame .\bi eu maintains 
that tliere is no resumption of the mensiru.tl flow until altei the inlant 
is w'eaned. Profes.sor Yeikes substantiatc's this statement by his own oh 
servaticjn that, during the summer oi 1921, when mother and father and 
the infant (still nursing, though not entirely dependent upon the breast) 
were caged together, tlie adult female gave no evideiic e ol menstrtiation. 
During this period, the male and female chirnpan/ee ha\e no sex rc ia 
tions rvith each other. (Generally speaking, primiiise man abstains fiotn 
intercourse during the pregnancy of his wife and throughout the whole 
nursing period, although this is not invariablv the rase. It is at least usual 
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among the Negro tribes of Africa living in a state of polygamy. Under 
conditions of monogamy, however, man relaxes his continence and often 
has marital relations with his wife both during pregnancy and throughout 
the pericxl of lactation. In the latter practice, he shows less consideration 
lor the nursing mother than does the chim[)an/ee, to whom, however, 
we should be carelul not to asc ribe any self-denying motives, as his con- 
linerue under these conditions is due to the la(t that the female in this 
period is neither sexually attractive nor receptive. The baboon, accord- 
ing to /u(kernian, emulates man in copulating with pregnant lemales. 
So does the gibbon. 

The human mother suckles her inlant for a varying period, usually 
between () months and ^ years, and probably tor an average period of 
IS months. In the cases ol two baby chimpan/ees born in Cuba, the 
nursing periods extended for about 18 and 21 months, respectively. A 
gibbon mother is known to have nursed her oilspring lor more than 2 
vears. Yerkes thinks that the oiang-utan mother wc^ans 'ler infant duriiiff 
the second veai. Among savages, children are usually suckled for 2 to .S 
vcMis, but anu'iv* (ivili/ed peo[)les the musing period is usually much 
shot ter. either because ol lailure of the milk supply ol the mother or 
bee aiise adecpi.ite ai tilu i<il foods make it possible for her to get rid of this 
burden. 

One m.tv (on<lude from these descriptions of anthiopoid births that 
m lepiodiu live I mu tioiis also the great apes closely resemble man. Even 
among Sitvages. there is usuallv a michvile on hand to assist the mother 
m her laboi. but the chimi)an/ee or orang-utan mother has to be her 
oun obsteti i( iaii. .Nor does she benefit by traditions of infant care and 
feeding. 

lirni^nig Up a lunnily 

l.owei loi ms of animal life repi odiu e their kind with great prodigality, 
and the olispring have to shift lor themselves. Many succumb, but the 
suivivois (ontiiiue the speu ies. .\mong the invertebrates, sex relations 
n(‘ geneiallv ol a most fleeting charac ter. and the lemales have little or no 
u*s|)onsibility loi their oHsjning. 

Parental care is almost unknown among the lowc\st vertebrates, but 
. die male of .some fishes makes a nest tor the eggs and guards them, and, in 
one spcH'ies of Arius, the male carries abej: the eggs in his pharynx.^® 
Kepiiles usuallv lay eggs and de|xut without further concern. But some 
Miakes lay their eggs in a heap and coil around them. Some crocodiles 
^ ‘01 y their young with them. I htne seems to be little evidence of parental 

VVrHUTm.ir(k, Human Afarnaji^r, Vol I, p. 20. 
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care among the amphibians, but birds are vastly in advance of their 
reptilian precursors in this respect. The male usually remains with the 
female even after the breeding season, helps build the nest, brings food 
for the young, and defends mother and offspring against the attacks of 
enemies. 

Family life is not greatly developed among most mammals. The mother 
does her utmost in the care and protection of the offspring, but the male 
commonly consorts with the female only dining the mating season and 
does not concern himself with his progeny, lie may even be an enemy 
to them. However, there are a tew mammals among whom the se\es aie 
said to remain together until alter the hiith ol the offspiing, the male 
acting as the protector of the family. Wesiermarik cites as e\amples ol 
such enduring alliance and paternal caie: whales, seals, hip|)opoiami. 
some deer, antelope and gazelles, stjuirrels, moles, and a few (ai nivores 
such as cats, martens, and possibly the wolf. 

Data on familv organization and parental tare in the siiblniman pri- 
mates are generallv defective and virtuallv worthless. e\(ei)ting in the 
few groups that have been ol)served in the wild bv modem siientilu 
students, or. rarelv, in zoological gardens under somewhat aitilii iai con- 
ditions. and, finallv, in the unic|ue chimpanzee laboraiorv lounded bv 
Professor Robert M. \’erkes of Vale Ibiiversitv. W’ood jones ( a reliable 
authority) states that lemur mothers (of the line genus Lrfnut) do not 
nurse or handle theii offs|)i ing, and their fatheis .11 c* peric’c ilv indillerent 
to them. One lemur babv was obseived to suckle lor li ITionihs. Dr. 
Florence de L. l.owther. ol Barnard (!ollc*ge, ke|)t a pair ol bush babie s, 
or galagos, that were obliging enough to jiioduce twins. The babies 
were nursed for .‘Dm months. The fem.de displ.ived grcMt mateinal solic 1 
lude. She ke|)t liei babies clean by licking their lur, c allied them round 
in her mouth, lifted them back into the nest when thev straved out 01 
were removed, and summoned them bv calls up to the age ol 9 months 
The father displavcd a certain amount ol affec lion foi his oHspring and 
obeyed the signals of the mother, along with the babies. W'ood |ones 
reports a disillusioning case of a slow loi is mother that esc apc*d fioni hei 
cage, leaving her nursing infant to its fate. She hung around in the tucs 
within ear shot of the squalling infant but never returned. The infant 
died. Tarsiers live in pairs. I he new f)orn infant c lings to the fur of the 
mother's belly but is not hel^ by her. 

Red spider monkeys have been splendidly studied in their native 
haunts by C. R. (Carpenter. For a month, the infant c lings to its mother s 
belly and thereafter rides on her back with its tail coiled around the base 
Carpenter, "Behavior of Red Spider Moitke>s.'* 
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of the mother s. The mothers tmvel across tree tops to pick up their 
young when the latter arc in difficulties, and they help the semi-dependent 
young across risky spots in the arboreal pathways. A mcjther at first con- 
trols the movements oi her infant by physical force and later by teaching 
it to respond to certain j)ostural clues, especially movements of her body. 
In the spider monkey group, one adult male is usually accompanied by 
more than one female, together with infants and immature animals. The 
male has |)rotective duties, and arrogates himself the function of leader- 
ship. Carpenter does not desc ribe any participation of fathers in the care 
of their offspring. 

1 he Americ.tn howling monkeys have also been studied in the wild 
by Carj^enter.'-”' I hese animals travel about in groups averaging more 
than 17 indi\iduals and including, ty])ically, males; about 7 females 
with Noting of \aiious ages, carried or semidependent; sundry immature 
animals, and occasional bachelor males. Within this group, the females 
are promiscuous and the malc\s neither jealous nor competitive. The 
motheis are not o\ ei solic itous toward their yc:)ung, but help them 
o\er dillicult crossings and retrieve them when they fall. The newly 
horn infant is cleaned b\ the mother and at first clings to her belly, then 
lides on her back. I he howler mother gives her youngster very little 
tuition. She mav move ats.iv from it a short distance and encourage it to 
trv to walk toward her. She weans her babv bv cufling it aw\av or biting it 
w hen it ti ies to sue kle. I his weaning |)iobablv takes place during the next 
l)ic‘gnanc v of the mother, when the bab) is between one and a half and 
two vcMis old. .Males are usually indiflerent to voting howlers but may 
toleiate the attempts of the latter to plav with them. They may stop 
lights between immature animals and mav e' en go so fai is to retrieve a 
\oungster that has fallen out of a tree and carry it on the back in the 
position in which it usuallv rides upon its mother. 

/uc kerinan observed the ILunadrvas baboon in a captive colony in the 
London Zoological (Lirden. " I he familv group seemingly consists of a 
1)1 Utah dominating ovei lord, as main adult females as he can acquire and 
letain. their voting, and possibly a bachelor male, hanging about and 
looking foi a chance to commit adultery. Observations on parental care 
in this colonv weie limited by the fact that but one baby was born 
helore the colonv was bioken up as a result of fights between males over 
possession of the females. The Hamadrva. baboon mother nurses her 
hahy for about 5 months, w ate lies it carefully, keeps it in her arms for the 
hist couple of weeks, and gatheis it to her bosom in time of danger. It 

‘''Carpenter, C. A.. A Field Stud\ of Hozeling Monkeys. 

Ziickcrman. Social I ifr. 
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first clings to her belly, then rides on her back. She does not play with 
her baby nor attempt to teach it. Fathers never play with ilieii babies, but 
they may tease them. 

VV'ild gibbons live in family groups tonsisting ol father, mother, and 
young. T hey are definitely monogamous, and it seems probable that the 
matings endure lor a considerable period, perhaps reinloued by the 
fact that there is no breeding season and copulation t*ikes pLue all 
through the vear. (larpenter, again, is our autiuiritv for the lile of the 
wild gibbon, but his observations on family life and paieiiial care are 
supplemented bv one or two records on ta[)ii\e animals. gibbon was 
born in the San Diego /oo, which is under the direction ol that very 
careful obserxer, Mrs. Belle Benchley, but, unlortunaiely, the actual 
event was seen onl\ f)v a casual visitor. WMien Mrs. l\c\u hlev ariivc'd, the 
mother had alreadv severed the cord, cared lor herself and the b.iby. and 
had every thing under [terfect control. T he lather huddled nearby, in- 
terested, but pursuing a [wtlicy ol non-imerlerenc e. Ciibbon males do 
not dominate their wives, as a rule. The mother and lathei ate the 
placenta together. I he babv Itegan to nurse the second clav and seemed 
to be more |)reccKious in its activity than are chimpanzee babies. I'he 
mother did not oidinarilv support the inlant with her hands as it c lung 
to her; did not instinct it in walking and climbing, as do chimp.in/ee 
motheis: .incl did not hold it auav Irom liei when it was uiinaiing oi 
evacuating its bowels, as did a chimpanzee mothci in the San Diego zoo. 
When the babv began to climb about, the mother oulchv c-ac h out <i 
casual aim and gatlier him in, if he appeared to be in diliu uliies. I he 
babv was unaliaid ol the lather and pulled at his fin and gnawed him 
as freely as if he v\eie the mother. Fhe father s attitude towaid the infant 
was one ol mild interest or gentle indifference. 

Wild gibf)on mothers keep their iniants asii ide of their abdome ns. Fhe 
mother’s thighs are Hexed to provide a seal lor the baby, wide h enc ircles 
her bodv with its long arms. For fi months the inlant raiely il ever 
leaves this furry nest. Wlien it fx'gins to move awav from the mother, she 
is very solicitous lor it.s weltaie and ptills it back to her il it gels too 
far away. When tlie motlier gets ready to brachiate, she airanges the 
baby in the proper position as a preliminary, (iif)bons handle their 
babies rncjre than do Anfcrican monkeys, perhaps bec;uise apes lack pre 
hensile tails and hence cannot caudle their olfs|)r ing. Again, the ajH* 

My cniditr printer inffirniH me ihni there in no vcili clrri\ea from enudn, ‘'t:nl ' 
*'Caiidlc'' means "to aiimininter a Harm drink" cVVehMrr, Osfoid, etr ). Neverthrlrs''. 
'*caiidlc.*’ as I use it here, means "to p.ilp.iir lomh. esamine, or hold with I hr tail” / 
reject "to maniptiiate nith the tail," or "to handle nith the tail " A primate with a preheii- 
tile tail needs a verb for it So do I 
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baby matures more slowly, and its hand grasp is probably initially weaker. 
A wounded mother gibbon has been known to leave its baby in one tree 
and attem|)t to lure away the hunters V)y going to another tree. 

Pi actu ally nothing is known of the family life of free-ranging orang- 
utans. Some say that the male is solitary, except in mating seasons, but it 
seems unlikely that orangs ba\e a single yearly breeding period. Otheis 
assert that the orang family consists of a male, a female, and their young. 
One orang birth occurred in the Philadelphia Zoblc^gical Garden, but 
the e\eni itself was unobserved. Incidentally, reports of this mother 
orang’s condition during pregnanc^y state that she had a poor appetite 
and was constipated in the earliei |)art and that, toward the end, she 
bee ame peevish and irritable. She failed to show the imprc:>ved disposition 
characteristic of pregnant chimpan/ees. Alter the baby was born, she 
licked it and cuddled it but did not attempt to put it to the breast until 
the second day. at which time she bit of! the umbilical cord close ui the 
baby’s abdomen and then held the infant to her nipjile Further accounts 
of licr maternal care and tuition are lacking, but two photograjihs of 
ie and her infant are herewith j)resented (Plates 18, 19). 

Fxcept th4it tlie goiilla family consists of an adult male, several wives, 
and some imnuiture aiumals, nothing is known of mating, reproduction, 
and parental care in this animal, llowevei, admirable data are available 
m the case of the captive chimpan/ee. The social life cj)l wild chim- 
pan/ees has been observed only by Nissen, and his account is far from 
complete.-" In French (iuinea, the number of chimpan/ees in a group 
.ivei.cged 8. a and ranged fiom 1 to 11. Often ihere was more than one 
adult male in a grouj) .ind usuallv several adult females. There is no 
ev idenc e here* of a monogamous familv . 

Ghimpan/ee moiheis pick u[> theii newborn infants a?ul handle them 
genilv .incl often skilfully. Fhey clean them with lips, teeth, fingers, and 
nails: help them to find the bre-ast and suckle them exclusively fesr 3 to 
fi months. After that time, the baby is enc out aged to tal^e supplementary 
food. The mother chimpan/ee begins to play with her baby at an early 
*ige, but the extent of sue h activ iiies depends upon the individual mother. 
She exerc ises the infant and teaches it to st.md. walk, crawl, and climb. 
Moiheis are of the “progiessive” or ‘conservative” school. The latter 
variety is very patient, cautious, and painstaking in tuition. The progres- 
sive mother pays very little attention to the infant and allows it to ‘‘ex- 
press itself.” Yerkes thinks that chimpan/ees understand their babies 
so thoroughly that they are able to forestall their needs and correctly 
interpret every infantile posture and movement. An experienced chim- 

Nissen, Field Study of the Chimpanzee. 
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panzee mother cares for lier baby and trains it better than the tyro. 
Again, some chimpanzee mothers are gifted nurses and teac hers, whereas 
others are awkward and inept. 

Ofehimpan/ee fatliers. Verkessays: “The role of thec himpan/ee father 
in reprcxfiiciion seems limited to mating. He has no part in the process 
of birtli nor is he permitted to help to care lor the infant during its 
dependent stage of development. Only alter it has achieved a consider- 
able measure oi freedom from the mother may he become its guaidian 
or playfellow.” 

The mammalian method of nourishing the young in llie uterus ol 
the mother and ol suckling them at the breast dining a period ol help- 
less infancy lestricts the number ol offspring produced and necessitates 
maternal care. With the lurther prolongation ol foet.d de\ elopinent, the 
number of oflspiing produced at a birth is still further diniitiished, 
because the continued intra uterine giowth ol the loetus demands more 
and more space in the maternal womb, the expansion ol u hi( h is sti ic tly 
limited. In such mammals as hotsc^s and cattle, the tisual limitation of 
offspring to one at a birth is probabK determined l)\ the gioss bodily 
si/e of the foetus, but. in the higher [nim.Uc's, it is due to the prccoc ions 
growth of the brain during de\elopment. \mong the piimates. oid\ 
some lemurs and possibly degeneiate maimosets habitttalK produce 
litters of two or more \oung. Tuins, tri|)lets, and (|uadi uplets, ol oi 
casional (Kcunence in the Anthropoidea, mav be regaided as atavistic 
phenomena — reminiscences of lower mammalian stages ui evolution. 
The long prenatal peiiod and the protrac ted and helpless iulain v ol man 
and the anthro[)oi(l apes are |)ieic*(piisites lor the tiltimatclv high de 
velopment of the nervous svstem and ol the ment.tl |)o\\crs in these 
families. Since all of the eggs are put into one* basket, or. mot c* ac c uiatelv, 
since the basket will hold but one egg at a time, th.tt b.isket mtist be 
watched very carelully, and its contents must be assiduouslv cherished 
At this point logic and sentimc*nt demand that the lather’s c are be added 
to that of the mother lor the peipeluation ol the species. However. 
Nature does not seem to have arranged the evolution ol the piimate 
family according to man’s ideas ol what is fitting and |)roper. I he sub 
human father, instead of serving tlie mother’s needs by waiting on Ikm. 
getting frM)d fc:)r her, and tenderly cherishing her, pushes hei aiound and 
dominates her (at any rale in the case of c himpan/ec-s), so that she has a 
hard time getting her share of the food e\i ept in the short periods when 
she is sexually attrac tive. and theiel>y temporarily gets the upper hand. 
Probably the ape father may, in a pinch, defend his females and his otf' 
s^Ycrkci, Chimpanzeet, p. 68. 
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spring. But he certainly does not get out and hustle food for them. Of 
I he male orang, it is alleged that he merely procreates and departs, leaving 
leinales to consort with their kind and the young, except at certain 
seasons. Piobably this repoit is incorrect. It is nu^re likely that he hangs 
.iroiind without being ol any use to his childien and any, other than 
that of sexual S4uisla( tion, to his mate. Westennarck, one of the past 
generation ol scuial anthropologists, tried c ons( icntiously to prove that 
inonog.unous inairiage was a sort ol a primate sac rament inherited from 
ape ancestors, hot him, mairiage at the minimum was a continuance of 
(onjugal lelations up to the birth ol ollspring. In order to be a real hus- 
biincl and soc iologic .d lather, you had to stic k around during your wife’s 
piegnaiuy and stand by at the paiturition. In the hrst editicjn of this 
book, 1 suggested that man had atejuired a new |)aternal function, that 
ol reaiing as well as procieating oHspring, because human childhc:)od is 
so long, human wits mature so slowly, and human beings are lacking in 
the ollensi\e .uul delensi\e cjrganic ecpiipment ol the (3ther giant pri- 
mates. I m.ule the lollowing pompous pronouncement: 

'A mother is a mother in every sense ol the word all the way down 
the mammalian class and even in some lower toims ol life. The full 
(lignitv and rc sponsibilits ol paternity was attained only when man be- 
came an eiec t-walking. gi ound-dwelling .mim.d. Mother s Day can be 
celebiaied b> all ol the animals down to the reptiles. But Father’s Day 
belongs to us.’’ 

The statc'inent about the anticpiitN ol the maternal lunction is un- 
doubieclK c Ol rec t, set I c an see no reason lor making a soc iologic al virtue 
out ol a biologic al nec evssits , and I sh.ue with Philip \\'\ lie an imi)aticnce 
with the Amei ic .in “Cult of Mom.’ *’ The sane tilic.it iou of the maternal 
1 c‘l.u ionsh ip in model n human societies is a leminine avliie\ement that 
piobabK should not be giudgc*d. For an interesting series ol parallels at 
the chimpan/c‘e le\el ol iiuelligenc e, the leader ma\ be referred to 
Veikes’ accounts ol how the lad\ ape tiacles on her sex to get the better 
ol the n.ituialh stiongei. dominant, and generallv seltish male. The 
human lemale more intelligently utilizes and sublimates the mother- 
( hild relation in preleieiue to a crude display ol sex apiical to her mate. 
1 he loinier method iiuobes or ensnares but one indi\idual and one 
sex: the l.itiei works both wa\s, both as to gender and generation. I am 
lar bom belittling the reproductive and i ’ ild-nurturing function of the 
sex, but whs apotheosize woman bee auseshe fullills her biological destiny 
in accordance with her instincts (il there are such things as instincts)? 

As lor the human father, the elloi ts of civilized society to strengthen its 


Wylie, (tmeintion of I'lpcts. 
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basic unit, the natural family of parents and children, by harnessing the 
evasive male progenitor to economic and educational responsibilities, 
are altogether commendable. However, let us not create lor these new 
paternal functions a wholly specious primate phylogeny. 1 doubt that it 
is possible to prove, for a majority of contemporary savage sot ieiies, a con- 
stancy of paternal affection and an active participation in the care and 
nurture of offspring. If it can be proved, it is one of man’s cultural tri- 
umphs o\er his biological nature. 

Getting Old arid Dying 

The period of plusical decline begins in none of us later than the 
twenty-hftli \ear. In the ascending period of de\elo|)nu‘nt. strength and 
body tissue are added in harmonious pioportions .ttul activity increases. 
In descending development, the |)ropoi tions of the bodv in res|)ect to 
its various recpiireiueuts are maintained, but stiengih and activity 
gradiiall) decreiise. By the time a voting man has le.uhed the age ol 
twenty-five years, all ol the lines of epiphvsial giowth in the skeleton 
have closed and the c ranial sutures are beginning to ossily. .\t the age 
of thirty, tlie bones of the skull vault show active signs ol sutui.d obliiei.i- 
tion.and the brain base eased to glow. Bodily weight increases. We begin 
to ‘’settle dow n. ’’ For a dec ade or two after adult ve.u s hav e been i c*ac lu*d. 
the decline of bodily strength is giadual and almost impc ic eptible. But 
the athlete of ihirtv live veais is consideied an aged veteian.’iiecause the 
flood tide ot his stiength has c;bbed some ten veais bac k. 

The seN life of the FuropcMii woman ends between tlie ages ol foitv 
five and fifty years. 1 his is the tlimacteiic or menopause, commonlv 
known as “change of life.” Mensti u.ition and ovulation cease; theie is 
some growth of hair on the f)odv and face; the voii e olten bee onu s dec pei 
and the outlines ol the skeletal Iramewoik are accentuated I he bi easts 
shrivel. This period of readjustment is olten accompanic'd b\ sei ions 
physical and mental disturbances. 

In the male the cessation ol se\ activitv is marked bv no such well 
defined signs. Usually he remains sexuailv potent until alter the age ol 
fifty years. 

With the onset of middle age, the skin, which h.is gradually become 
coarser in texture since infanc y, tend.s to become sallow and wrinkled or 
to take on an unhealthy mottled IcMik in coipulc^nt poisons. The nose 
tipg^owsdownw^ard; the ears elongate; the lips appear c oarsei and I tiller, 
the bony framework of the face .stands out. and fat. when present, tends 
to accumulate in unsightly folds. T he sagging of the skin lieneath the 
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eyes, under the chin, and in the neck, is especially noticeable. The eye- 
brows become bushy and hair ji^ows out of the nostrils and ears. The 
head hair begins to thin and to show graying. The veins on the backs of 
the hands become enlarged and the body tissues lose their elasticity. Per- 
sons who are getting thinner lose the slender grace ol youth and appear 
stringy and scrawny; tliose who are taking on weight lc3ok bloated and 
unwieldy, when compared with the pleasing chubbiness c:)f childhood. 

I he changes in the skeleton with increasing years are clear and in- 
teresting. 1 he bonc\s. which have been gaining in weight and si/e up to 
maturity, now grow lighter; ridges mark the site of the muscular attach- 
ments and the* mat gins of the joints often deselc^p bony lips or fringes. 
Absoiption takes place in the interior ol the bones, particularly in the 
\ascular and cancellous jxuts. 'Fhe s|)aces and canals in the interior of 
the bone aie enlaigc*(l and filled with marrow at the t‘\pensc of the fine 
sui)poriing Iramework that is called cancellous tissue, and of the inner 
plates of the* shaft walls. These latter arc thinned froin within, but the 
camellous ends of the bones are most affected, so that in old age these 
become liable U) liac tuie. Degenerative or pathological outgrowths from 
tlie iihugins ol the l)onc*s are c ommon. 

I'lie l)oncs ol the skull vault ha\e a middle spongy layer of cancellous 
tissue (ailed the diploe and thinner lavers of compact lone outside and 
inside ol this middle siiaium. I'SualU in old age, the diploe becomes 
thinner and the outside and inside la\eis tend to come together, the 
skull walls thus liecommg thinner and lighter. Sometimes, however, the 
senile skull l)e(omcs ihitkencd, heaw, and massive. 

1 he teeth begin to wear and usuallv to decay, early in life. .\s they die, 
thev blacken, and al)s( esses lend to form around the lilc^ess roots. \Vith 
the loss of U‘eih, the bon\ al\c*olar processes of the jaw’ that contain the 
tooth sockets are absorbed and cleared away, leaving only a narrow bar 
ol the l()\\ei maigiii and the chin prominence, w'hich seems to protrude 
ouiwaid and upw.ird tow.ird the pendant nasal tip. I'he lips lose their 
lulincss and fall in o\c i the toothless jaws.'I he lower jaw* tends to revert 
to an infantile sha|)e, e\ce|)ting that bonv tissue left in old age includes 
the lower p.n t of the mandible and c hin, whercase in infanev the jaw 
consists mainlv of the* tooth-bearing [)ari and the h^Aver portion is almost 
undeveloped. The lesistance of the teeth l)eing removed, the direction 
of nniscle pull upon the jaws is alieied so ’hat the ascending branch of 
die mandible is lirought almost into line with its lower margin, the 
•tngle l)eiween it and the hori/ontal ramus having opened up. 

The vertebrae of the sj^inal column decrease in height and the cartilag- 
itUMis disks between them are flattened and often show some calcification. 
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In general, the cartilaginous portions of the skeleton become thinner in 
old age. Humphry, who studied 821 octogenarians, regards the calcifica- 
tion of cartilage in old age as a morbid rather than a senile dhinge and 
not a necessary conse(|uence of advancing years. Similarly, he con- 
siders the calcification or '‘hardening” of the arteries as a pathological 
process intruding upc^n, interfering with, .ind ariesting the normal 
progress of senile develo[)ment. In !l()8 returns Irom peisons over the 
age of eiglity years, the arteiies were said to be knotty in only 10; to be 
tortuous in 71; and to be “e\en” in 2r>7. Simil.nly. the |nilse was (om- 
pressible in !11 1 cases and incompressible in 72 cases. 1 bus, the arterial 
system seems to f)e healthy in those who attain a lipe old age. The pulse, 
which is usiiallv higher in women than in men. does not \ar\ muc h as 
age advances, according to the findings of this iiuestigator. Respiration 
is generally cpiicker in females than males, .u all ages. In the veiy .iged, 
Humphry fcnind an incieascrl late of respiiation in both sexes. 

Onlv II per cent of Humphr\’s oc togen.ii i.uis uere lat: II per cent 
were desc ribed as “spate.” and 17 per cent as “a\ei.ige.” \tcountsoi their 
pre\ ious ( onclitions as to bodiK fullness indie atc‘ that the majoiiiN were 
a I was s “spare” oi ’average.” 

The men of this aged gioup aveiaged i'u inehc^s in height and the* 
women (>2 ine lies. It we allow a liberal estimate lor the* diminution ol 
stature due to old age — sav 2 ine lies lor men .iiid 1 ^ ine he‘s lor wome n — 
it is evident that these oe togenai ians vveie wc*ll above the* aveiage ol 
fnglishmen of the lower classes .ind ecpial to the mc‘an eH the upper 
middle c lasses ine lies tor iyaU*s. ri.ka inc lies for lemalcsi. Idie lowe*i ing 
of stature is p.irtiallv a lesult of ine rcMsed ( urv.iiuie* of the* spine* .iiid 
thinning of the inteiveric*bi<d eartilagcs; it is also due to inabilitv to 
maintain the fuliv erect postuie, which rc*(piiie*s at all times ol lile a 
muse ular efloi t largely exerted !)v the extensor muse le s ol the* knee s and 
hips. Hcnee the l)ent knee gait of tlie agc*d. I he* muse uku strength and 
Cfxjrdinatif>n necessarv for cmsv rnaintenaiu e of the* u|)iight posture have* 
been lost. Yet, of the octogenarians studied bv Huniphrv. h2 per eeiii 
were stated to be “eree i” and onl\ 28 per c ent to be “be nt.” 

The average weight of 227 of these men was somewhat uncle*! Ill 
pounds, and of 1 11 women, about 1 2b pounds. I he dc*e rease of weight in 
old age seems not to have been pronounced in tfiis hardv group. .About 
58 per cent of the oc togenai ians were “anaemic ” and lU) pe r cent were 
characterized as “pale,” an indication of the comparative atrophy of the 
.spleen, lymphatic glands, and other blood-making organs, in the agerl. 
Sixty-three per cent were noted to be of “average” strength or “strong.” 

•1 Humphry. Old Agf, p. 22 
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A large number (80 per cent) retained good sight, but the hearing was 
“indilFerent or bad in iiujic than liall ol the entire group. The more 
Irecjueni impairment of the hearing is attributed by Humphry to the 
liability of injury to the delicate mechanism of the middle ear from 
colds, shoe ks, and a variety of other causes. 

Se\eniy-one |)er c ent ol this group had gfK)d digestion and 02 per cent 
good aj)j)etites, and elimination ol the waste jModiu ts (d the bexly oc- 
( lined e.isily and natuially in the majority ol cases. Intelligence was 
slated to be low in only 1 1 per cent and high in la percent. Filty-nine per 
cent ol these pel sons were noted to ha\e good memory lor recent events 
and 78 per cent lor past e\ents. ()nl\ [) \)cy cent were bad sleepers. 

In II p(‘r ( cnt. all ol the teeth had been lost — in a2 per cent of the 
women and M) pei cent ol the men. Only "M ol the entire number had 
.ntih( ial teeth. About hall were rej)orted to be ol a “])lacid’’ disposition, 
and pel lent weie still “energetic ’ and biisk, while 17 per cent were 
said to be “ii i ilable.” 1 ilt\ lour pel ceni were “act’ e’’ and took more 
Ol less out ol (looi e\ei( ise; M per ( eni were “sedentaiy” and 11 per cent 
(onlined to b(‘d. Si\t\ per cent were “modeiate” eaters, '10 per cent 
“smair’ eaters, and oiiU 0 per (c*iu “laige ’ eaters. Almost half (11 per 
(cut) were in the Irihit ol taking .i little akohol; a smaller proportion 
weie “model ate” drinkeis, .‘Ih per ( ent were total abstainers, and 2.5 
pi*r cent aie clesciibed a.s “taking too much.” The majoiity ol them 
ate but little mc*at. 

Most ol these old people h.id li\ecl in comlortable circumstances (55 
pel cent); ,17 |)ei cent had been “poor,” and 10 per cent “aflluent.” 
NiiietN i)ei ccait had eiijosed good he.iltli throughout the most of their 
li\ es 

IhimphiA ccMu hided horn the stucU ol the plnsical condition and life 
InstoM ol this group ol aged people that the piime reciuisite tor the 
lacultN ol age was inheritance and “tc’inperance in all things.” 

I he same* wiitei rejxiits some inteiesting results of post-mortem ex- 
aminations ol ( eiiteiiai ians, which throw lurther light upcm old age 
changes. I he lust and liest known of these is that ol 1 homas Parr, who 
IS s.iid to ha\e died at the age* of 152 \ears and 0 months, and whose bods 
was examined b\ Dr. W illiam Haixes. the discoverer ol the circulation 
ol the blood, l)\ command ol Charles I. Haixev seems to have had no 
doubt as to the acctiracs ol the age assi u'd to Parr, but lodav we arc 
mote sceptical. Ilowexer. Ur piob.ibh was at least 100 years old when he 
died. Fhe body ol l\irr was still muse ulai. w ith hairy chest and forearms: 
die genital organs were not atrophied. It was a common report that this 
old lepiobate did “public |)enance under a coiniction for incontinence 
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after he had passed his 100th year; and his wile, whom he had married in 
his 120th year, did not deny that he had intercourse with licr alter the 
manner of other husbands with wives.” His c hest was broad and ample; 
his heart was large with considerable fat; rib cartilages were soli and 
flexible; viscera all sound; spleen very small; brain healthy, hrin, and 
hard to the touch. 

A group of eminent authorities has recently collaborated in a volume 
that discusses the medical and biological problems of ageing. - Intel c*st 
in this subject has been stimulated by the population pros|)ect in the 
United States. Asa result ol deciease in the biiih rale and thesuivival ol 
an increased propc:)rtion ol the population into advanced age thiough 
better medical care and aciecpiate nutrition, we are approac hing a coiidi 
tion in which more than one third of the population will be over 30 veais 
of age, while it is calculated that in lOSO the numbei ol peisous over 
05 years will be double that ol todav. 

With advancing age, the valvc‘s ol the heait giaduallv lose fheii soli 
ness and pliabilitv and often become delormed. I he sniated muscle 
fibres that lorm the essential bulk ol the heart undeigo impoi taut .iheia 
tions, including pigmentation, dessicaiion. and loss ol c lastic itv. The 
coronary arteries undergo changes olien leading in ceitaiu locations to 
calcification, constriction, and thrombosis. 1 he late ol the luait heat 
declines from biitli (l.SO to 1 lOi to about tweniv-live veais (70) and then 
increases gradually to reach nearlv .SO at ninetv live ve.irs. ' I lu* heait 
rh)thm becomes less regulai. I lie aiieiics undeigo scleiTTtic c li.uiges 
(hardening), and the rate at^ which the pulse beat |)asses along then 
walls diminishes. 

Deaths liom disturbances of the digc-stivc* oigans aie moie Irecpienilv 
due to disease not direc tlv lelatc'd to wealing out ol the svsiem oi ageing 
per se. Josh Billings wrote: I have linallv kum tu the koiiklusion ih.u 
a gcK>d reliable sett of bowels is worth moie tu a man than eiiny (|uaniil\ 
of brains.” 

In old age, a general atrophy ol the brain, visible to the naked eve. is 
ccjmmcjnly [)resent. Loss of weight accom[)anies this piocess, which is 
more marked in the white mattet than in the giay maitei. Pigmental v 
elements are found in excess in the biain c ells, and the* senile’ brain shows 
depositions of various Substances, including Iree iron and complex 
fomiaticjiis lhroughc3Ul the coitex called 'scMiile placpies. ' Phvsiolog 
ically, tlie reflexes become more sluggish and there is diminution of 


Problrms of edited l>v E. V. Cowdiv. 

•■Cohn, "Cardiosa^ciilar Svsiefn.*' p I.Sa, riling C. IVrainurll. I<IS7. 
••Quoted by Ivy. "DigeMive Sv^cerii," p. 2 * 9 . 
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motility. It is difficult, however, to distinguish clinically between changes 
in the nervous system due to senescence and those caused by cerebral 
arterio-sclerosis. 

Comparison ol the expectancy of life with the expectancy of sight shows 
that the normal life span of the eye as a functioning organ exceeds that 
of the body as a whole.'^^' However, there is a steady fall of visual acuity 
with advancing old age. I he extent of the visual field and the speed of 
dark adaptation decrease; the minimal threshold of light perception is 
raised, and there is a greater proportionate loss ol visual acuity in dim 
illumination. I he eyelids beccjine thinner and less clastic; the cornea 
loses some ol its lustei and transparency; the color c:)l the eyes fades, and 
the pupil gets smaller and reacts feebly. Ihe pattern of the iris is ob- 
scured: the lens acc umulates a larger and larger [)roportion of inert and 
desiccated tissue in its center, and because of loss ol elasticity the range 
ol accommodation is decreased; retractive changes are also invoked. 

Imp.niecl lic-aiing lor high-pitched sounds must l;c' regarded as the 
normal condition ol old age. Average acuitv c)l hearing Ic^ir tones from 
L ol the puisical scale upwards decreases with each decade of life, 
and hearing lor extiemely high tones is usually lost entirely. Hearing for 
low tones is not usually impaired in the elderly but bone conduction is 
diminished.'"' 

Pc'rlor mane e tests ol manual motility and reac tion time show a gradual 
lise ol speed capacities in childhocxl and youth and a slow ciecline 
lioin the hfth to the eighth decade. Whereas intelligence-speed tests 
show a marked dc*ciement in old age. the elimination of the speed factor 
dec 1 e.ises the c on elat ion ol intelligenc e u ith age. 

In old age, theie is no noteworthy .dtciation ol hoddy temperature, 
nor ol glucose content aircl hydi'ogen-ion cone entratic n in the blood, 
hut theic’ is a progressive impairment ol regulatory devices of body 
tempc'iature. ol ac id base balairce in vigorous exertion. 

The rrrited States l.ile Tables calculate the nuirrlrer of 100,000 born 
alive surviving at each age, the rate ol mc:)itality per 1,000 at each age, 
and the average expec tancy of life at each age. In the table, the 

mnnber surv iv ing to the c*xact age ol 100 is 20. I lowever. the proportion 
ol centenarians iir the population is probably much smaller than the 
calculations in stich tables show. A painstaking study of the records of 
iK*ar ly a million persoirs bv T. T. Young r . ealed satisfactory evidence of 
only :U) persorrs who had lived 100 years or nrore. Of these, 21 were 
women arrd 0 were men. The oldest person whom Young was able to 

I ri(*(lcn\% aid. ■' I lie p|> 

■■ I he Car." |)|> 
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discover was about a month and a half short of 111 years. It therefore 
appears that authentic centenarians arc very rave indeed, although re- 
puted centenarians are common.*^ 

More males are born than lemales, and the death rate is at all |)eriods 
of life higher in males than lemales. Many more lemales than males sur- 
vive to advanced ages. lla\ clock F.llis summaii/ing data on the mortality 
of sexes concludes: 

The female is the moiher of t!u‘ new generation anil has a i losei and more 
permanent conneiiion witli ilu‘ taie ol the \oimg: she is thus ol greater im- 
porianee than the male liom Nature’s point ol \iew. We ilu ieloie find the 
female — notu iihstandntg hei greatei .illei lahilil \ h\ minot siinuili -is mote 
resistant to aiKeisc inlluenies and longii li\ed than the male 

Prolessoi T. Wingati' Todd has de\ eloped new .ind an male methods 
ol deteiming the age ol skeletons and has londiuted some illuminating 
researches upon the ages at death in piimitise and .uu ieiit populations. 
The mean age at death ol 1S!I West Aim an Negroes, whose skulls ate 
preserved in the Museum ol the Roval (College ol Suigions. w.is :h) \eais: 
onl\ 2 of these lived to be mote than (iO ol age. Ol .12 native I as- 

manians. more than hall died at the age ol 2') vc.ns or undei : 2 attained 
60 years. The urmii ol d<‘ath age in an eleventh (cittiuv loiiiess lom- 
munity at Scaiboiough. Knglaiid, was .SO >eats. Fight ol 1 1!^ individu.ils 
lived to be more tlian hO; the oldest was 7 1. Ol liOO Indians vnIio livid at 
Pec(js, New Mexico, between SOO and IS’kS a.d.. onlv lil) att4;ue(l the age* 
of 65 sears or more, and but ^ were oc togenai i.ins. l oild loiu hides that 
the difference between the j5eaks ol mortalitv in |)iimitive and am ieni 
peoples on the one hand, and ol modern c iv ili/ed humaniiv on the oihei . 
isroughlv I^Oyeais; that ‘this dilferenc e does not indiiatea prolongation 
of the potential duration of life which undoubtedlv rcinains stationaiv 
through the ages and that the absence ol the old age peak in the lowei 
strata of modem civilized soc ietv is due to the ha/aids of life to vshich 
these unfortunate [K'ople are e\[)osed.^® 

Among the White males in the original death registration states ol out 
country, the expectation ol life at biith incre.ised horn IS. 2.1 vcais m 
1901 to .58.8 1 yeais in the period 1929- 19,1 1 , a gain of 10.61. Howe ver, at 
the age of 10, the corresponding gain was only 0.71 yeais. and. .it highei 
ages, the gains are negligible. I he situation iti the i.ise ol females is 
substantially the .same. It therelote appeals th.if inc re.ised life exjiec tarn v 
in this country is almost entirely due to lowering inlatu mortality and 

Pearl, "Biolog'v of Draih," pp PHV 107. 

Ellia, Man and Homan, pp HH-t^O. 

*»T<kUI. "Skrlrlal Rrconls of \tortaltt\ " r>p 181 I0f» 
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eliminating certain diseases ol cliiklhood and curtailing conditions 
once thought typical of adolescence and early maturity. We have not 
succeeded in stretching the lile span. 

1 he lile spans ol the suhhuinan primates are unknown. Fven in the 
(himpan/ee Verkc*s states that theie are no ade(]uate descriptions of 
senility either in structure or in behavior, and the oldest male he has 
known alive was not beyond his louith detade.'*’ None of the three 
oldest gorillas in (apii\iiy in thiscountiy is estimated to be mtich older 
than 17 yc^iis. /iKkerman has compiled a table ol average length of life 
in captivity and maximum yeais in captivity of vaiious primates in the 
London Zoological (harden. I hese maxima of life in captivity are: 
c himpan/ee 21) years, 2 months; orang 26 yeais, 1) months; gibbon 21 
vears; mandrill 16 years, baboon 15 ycMis. macacpie 29 years, rebus mon- 
key 25 years, marmosets 16 years, true lemurs 26 years. Todd says that 
most mammals have a lile* span of between 15 and 25 vears. and the only 
mammals known tcj exceed 50 yeais ol age are the isiatic elephant, the 
hoise, and man.^‘ 

Raymond 0(*ail has suggested that lile* is inherently continuotis and 
that death appears in the couise ol evolution onlv in such multiccllulai 
oig.inisms as h.ive lost thiough clilferentiation the power ol reproducing 
the whole bodv horn a pan ol it. or have lost the necessarv mechanism 
lor separating a p.nt ol the bodv Irom the rest lor such sexless reproduc- 
tion. Sotnatic (ie*tth i esulls hotn the func tioiial breakdown of an essential 
pait ol the oigaiiism Irom external oi inteinal causes. Since life is a 
mec hanisin. death tnusi be the result ol phv sic o c hemical changes in the 
cell or oiganism, I he* titne ol death is determined bv the combined ac- 
tioti of hc iecliiv atid c-nv ironment.^^ 

1 he same wiiicr. classilving the cle.iths in the Registration Area ol 
the Lnitc-d States, in I* nglaiid and W'.des. and in the Titv ol Sao Paulo, 
bra/il, lor a pel iod ol 10 veais. Iiiicks that in all tliiee localities the 
tespiiatoiv and the aliment. irv tr.ic t togethei account lor more than hall 
ol the* cIcMths biologic .illv c'l.is>ih.d)lc*. I liesc* two svstems are internal 
bodv sm laces, so to spe.ik, and come intc^ contact with lood, water, and 
air, w ith all their bac teri.il c otil.imination. riie skin is also exposed, but, 
with its cornilied and stratihed laveis, it is far moie resistant than the 
mucous membrane ol the .ilitnentary canal and lungs. 

The heait. arteiies. and veins aie nc ' in importance in the location 

pp KUi-ldT 
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of diseases causing death, but, because the blood reac is against invading 
organisms and is. in a sense, an inner line of delense, it is not usually ihe 
first part ol the lortress to give way. The nervous system causes more 
deaths than the excretory system. In the United States, the kidneys and 
related excretory organs aie responsible lor mortality to a gieatei extent 
than are the sex organs. The re\erse is the tase in England and Wales 
and Sao Paulo; in the lormer countries, because of preinaline births and 
cancer, in the latter, because ot premaiuie bit ths and syphilis. But it may 
be that we are more scjneamish .ibout rc|)oi ting deaths lioin s\ philis than 
are the people ol Brazil. Vhc skeletal and mns( ular svsiems, the skin, and 
the endocrine oigans are respt)nsiblc lor so lew deaths as to be of little 
account. 

During the first \ear ot life, the alimentaiv trait is the most latal svs 
tern in both sexes. I herealtei, until the rdiv-lilth \eai in males and the 
fiftieth year in leinales. the lespiratois tiait is the piiiuipal scat ol dan- 
ger. In the (ifiy-lilih \car in males and the sixtieth ve.n in leinales. the 
weakness shilts to the ( in ulatoi \ s\stem and lemains theie until dicith, 
but the females show a tempoiar\ reinneiue ol Inst lankings lor ali- 
mental) fatalities in the decade between f)0 and 1)0 veais. 

Pearl also classifies mortalitv st«iiisiics accoiding to the embi sologic al 
germ layers Irom which the oigan s\siems ha\e cle\elo|)eci. These geim 
lasers are the entoderm (the [)iimiti\e imiei la\c*n. the mesoderm (mid- 
dle layer), and the ec toderm (outer laser). In the popnl.ition are.is dealt 
with, the in\esiig;uion linds that .ibont *>7 |)ei cent ol all 4)iologic .illy 
classifiable deaths lesult liom a bieakdoun ol oigans aiising horn the 
entcxleim. Fioin «S to l.i jk-i c ent ol deaths are c aused b\ the ec lodc-im.d 
system, and the lernaining to pei c ent aie deaths due to maliuiic tion 
or breakdown ol mesodermal origin. Ol course*, the de.iths .nising horn 
the disease c)| the alimentaiy and resjjiiatoi y tiaci aieol entoderm. d s\s- 
tems. and those cliarged to the circulators sNsicin au* ol nusodeimal 
origin. Peail points out that in the exolutionais hisiois ol man and the 
higher \ertebiates. the ec toderm has diflerenii.iic d lai rhest liom its pi im- 
ilive condition, a lac t that is attesiccl by ihecential nc*i\ous sxstem. Ihe 
entoderm has been least difleientiated. and the mesodc im oc(U|)ies an 
intermediate position, lie thciefoie legatds m.in s entocleim as his own 
greatest enemy. TAoIutionalK speaking, it is a very old fashioned and 
out-of-date relic, which causes him an infinity ol rrouble. Practically all 
public health activities are directed toward overcoming the diflic iihies 
which arise because man carries about this antediluvian sort of endo 
derm/* The strain put upon the excieiory organs ol the female in child 
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bearing makes death due to breakdown of mesodermal organs almost 
equal to that eaused by entodcrmal systems. 

Usually the heart outwears the lungs, and the brain outlasts both. 
Professor Pearl e\|)lains these latts as the result of the purely mech- 
anistic rathet than intelligent nature ol the evolutionary process. 

It is ( out ei\ able that an oiunipotcnt person could have made a much 
better inat hiue, as a whole, than the human body whith evolution has 
produted. He woidd jnesumably ha\e matlt* an endoderm with as gcjod 
resisting and wearing t]ualities as the inest)derm or ectoderm. Evolution 
by the haj)ha/ard pitxess of iiial and error which we call natural selec- 
tion, makes each part onl> just good enough to get by.” But we need 
not agree with I’rolessoi Pearl s pessimistic tonclusion, since it is evident 
that the ettodermal oigans are mu( h suj)erior to the minimum require- 
ments that he attiibutes to natural selection. 1 he\ are more than ‘just 
good enough to get b\. \\ <* ha\e nuK li l.irgci and i)cttcr brains than 

ue need lor the rough and tumble fight of natural selection. If we used 
our brains .is hard as we use our stomach .incl lungs, the ner\c:)us system 
might not *gc’ !)n soeasil). 11 the e\olutic)nar\ (Ie\ elopment of various 
sNstems ueie entireb coniiolled b\ nattiral scdection, our nervous sys- 
lems would ha\e re.ic hed onb the least etlic iency and duiability com- 
paiible with stn\i\al, and all oigans being reduced to the same level of 
mediociitv, we should go to pieces all at once like the one-hoss shay. 

Natural selection is a iestricti\e lather than a creati\c force. It oper- 
atc\s to elimin.uc* such animals .is possess variations in one system or an- 
othei ih.ii aie likc’b to present their living long enough tc 3 reproduce 
(heir kind in sulhcicnt numbers to insure suiviv.il, or that are likely to 
m.ike thc-ni pioduc c* piogenv ol an inlet ior cpi.ility th.n will in turn suc- 
c tiinb beloie .iclec|u.iieb repioclucing tlrnir kind. T lun. so far as bio- 
logic .il suiviv.il is ( one ei nc'd. the minimum .ind maximum reejuirement 
lor anv svstc'in ol .in .mim.il is that it be good enough ic^ last the animal 
until he h.is lulhlled his repiocluctive lunction and exercised whatever 
parental c.iie m.iv bc‘ uecessarv lor the saleguarding of immature off- 
spiing. Naiur.il selc-ction does not interfere with the ftirther evolution 
ul certain oig.ins or svsiems toward a state of perfection that is not 
essenii.il for biological sinvival. It inereb esi.ibbshes a low’er limit of 
species or individual vi.ibilitv. Prolessor Pe.ui is |)erhap.' right in his 
iticlgmeni that the processes ol natural lection are “unintelligent” in 
di.ii they .ire uneconomic.il, when some bodib svstems are so durable 
that they are not )et worn out when death tomes from the breakdown of 
Weaker elements or pans. 
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If the expectation of life at birth is 58.81 years for White males and 
62.37 years for White females, it is obvious that the average individual 
lives long enough to reproduce and rear offspring. A further stretching 
of the life span by prolonging the existences of those who have passed 
their reproduttive period would hardly affect the survival of the species. 
The reduction of the mortality of infants, immature indixiduals, and 
the part of the popuKuion in its reproducti\e prime is all that matters. 
Dublin estimates that if theie had been no deaths from ( ardio\as( ular- 
renal diseases in the general population as constituted in 1930, 7.2 years 
\vould have been added to the expectancs of life for While males and 
7.5 years for Wdiite ft'males.*’ However, such prolongation of life would 
affect principally the age groups of 10 sears and upward, since this cate- 
gory of diseases as a cause ol death is of little importance in the u)unger 
groups. The elimination of deaths fiom infhien/a and pneumonia in the 
0-19 age groups (death rates: males 1 1.9. females 15.5) would picsei ve 
mc^re of the >oung ilian would the leinoN.d of any other single cause ol 
death. In the 20-39 age grou|)S. the most impoitant large caicgoiies ot 
causes of death are tuberculosis (males 17.(*) per cent, leniales 21.1 per 
cent), and lor male's .ucidents i25.0 per cent) and for lemales inleciions 
during c hild-beai ing (15.3 per cent). 

It is evident that, in so lar *is most of the modern piolongation ot 
expectanev of lile has been due to the loweting of the death talc's in 
infancy and iminatuiii), it is a victors ol human science t>\c‘i naimal 
selec ticjii. For medic ine, hygiene, and improved nut tit ion help the organ- 
ism to withstand environmeMtal adversities. The last named may and 
probably does, in addition, improve the cpialiiy oi the stock itself. Vc*i 
there is rcK)m for doubt that this triumph of man ovea nature can he 
regarded as the sii engthening of the weak r«iiher than the ir |)icsei vaiion 
for the reproductive perpetuation cd their infirmities. 

In spile of a continuallv dropping infant mortality the propoition of 
the younger age groups in out population is rapidiv declining because 
cjf diminishing f)inh tale. I he cpiestion then aiises whethei wc' have 
really licked naiinal selection alter all, if we have resc ued the peiishing 
weaklings in their tender years, only to find that they grow up tcj be 
sterile. 


Dublin, ‘l ongevity.” p. 110. 
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Why IV^ Hunt for /Itirrslors 

H we aic clc*s( ended lioin ajx-s, oni reinoie aiu estors ou^ht to look 
their part. W’e need not expect that men born at the be;jinning of the 
Cllnisti.in era will |)io\e to be any less Iintnan than c)inselves; 2,000 
yeais is but as <i day in (‘solution. P>m the men of 100,000 years ago 
ought to displ.iy unmistakable* signs of their relaticjnshij) to giant pri- 
mate lot ms. 11 we weie to discover an ancestor lemoved irejm us by 
.‘10,000 genei.uions or 1.000,000 sears, we might reasonably expect him 
to be scarcely moie human than anthropoid. Our lorebears of the hun- 
dred thousandth genet ation might be claimed bv a chimpan/ee with a 
taste lot genealogy .is diiect .isc c nciants in his lywn lamily line. 

^’otl mas not lie willing tc) admit that )()ti resemble an ape; if your 
thousandth ancestoi is moie like an ape th.in sou are, sou may, if you 
wish, call it a coincidence, but il that thous«mdih anccstcn’s forebears 
bc‘come pi ogi essis els moie simian as you ti ace back the genealogical 
lines, sou will have to admit that somewhere in scaur lamily tree there 
scpiats an ape. 

W’e can be suie that a murdei has been committed only when we find 
the bods. On the b.iMS of c ontempoianeous animal clues, Darwin hy- 
|)otiie(ated lor man an ajie .uuestoi; no one as set h.ul lound the body. 
Beloie D . 11 win died in ISS‘2. skeletons ol lossil men ol definitely simian 
allmities had been biought to light. Scaicely a yexu nciw p.isses without 
the lecosers ol at le.ist one moie siiecimen ol early man that bears wit- 
ness to the* accuiacy ol Daiwins theors of luiman descent. I'he recon- 
sttuc tion ol the descent ol man Irom lossil imcls is like ])iecing together 
a pic line |)U//le with some pans lost and enhers in dujilicate. We have 
most ol the pieces nec ess.u s to make the loregiound and a fesV parts 
liere and theie ol the backgiound. W’e cannot ccmiplete tlic foregiotind 
saiislac torily until we get moie ol the bukground, but W(' base enough 
of that to be pretty ceitain ol the main outline ol the piettire. We are 
conhdent ol digging up more* pieces to lit into the pu/./le, but s\*e shall 
nes er get tliem all. 

Let us. then, accpiaint oinselses with these Iragmentary but venerable 
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forebears, beginning with some that are out-and-out apes and perhaps 
not our ancestors at all but only iossil collaterals. 

Toothy Mcttiefitos of hossil Apes 

The classic remark of Little Red Riding-lu^od. ‘*()h. grandma, what 
big teeth nou ha\e!” \erv nearU summari/es .ill ol our eailier knowledge 
of lossil apes that would be ol interest to a l.i\man un\eised in the 
intricacies of tooth [)attern and unlamiliar with the really hoii ible jar- 
gon of the odontologist (a title obscuring the idenlitN ol a ineie student 
of teeth). I ha\e dealt briellv with the loi bidding sidijei t ol dental 
evoluti(3n on pages 170-171 of this book, Sime most hiuK ol lossil apes 
and monke\s ha\e consisted ol nothing more than teeth, oiiasion- 
ally imbedded in Iragnientarv jaws, dedin lions .ibonr the (ouise ol 
primate e\olution were necessaiih made horn this nsiriiied field of 
evidence. I'nforlunatelv. rec ent palaeoiUologic al disc o\ ei ies ol both 
human and ape remains in which teeth aie .u i oinpanied b\ skull bones 
and other skeletal |iaiis indicate that the deliniiion of the zoological 
status ol an animal and inlerences concerning his pliNlogeneiic |)osiiion 
based upon teeth alone .ue most piecauous. l aiU hum. in tvpes may 
have some teeth that are indistinguishable from those ol a|)es and vice 
versa. Dentitions that would have been .issigned conhdenilv to eaily 
apelike forms cjl man have been discoveied implanted in ii.inia ol 
veriial)le a[)es. 

W'e lan deduce Irom the assemblage ol IosmI pinnate* lemains ol the 
various geological peiiods the a|)pro\im.iie st.igc- ol evolution leached; 
we can obsei ve the extent ol spec iali/ation ievc*.ded bv tooth |>.uiein and 
the degree of resemblance to other tonus ol apes and nun. lossil and 
contemporai V. shown by the dentitions Also some concejiiion ol the 
diffusion ol primate forms throughout the woild m .inc ient geological 
times can be gained Irorn the distribution ol Imds, although these latter 
are limited bv the extent to whic h var ions areas h.iv e be en c omrneu iallv 
exploited in excavatiems that reveal fossils by chance, or have been ex 
plored bv palaeontcilogists looking lor them. 

The remains of the earliest anthropoid ajre, Pioplinpifhn u\ /iar( krh, 
were found in I ower Oligoc ene deposits ol a dried up lake bed in I'gvjH 
called the Fayurri. I lie Oligocene periocJ may have begun Ik') millions ol 
years ago. In the same deposit occurred a mandible and teeth ol the 
earliest known Old World monkey, PmnffUhr< us fra/isi. Of the latter 
it need be said only that it was a very tiny animal with sm.ill canines 
and unspecialized teeth suggesting an omnivorous diet. Propliopithec us 
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is represented by a lower jaw, minus the ascending branches that articu- 
late with the skull, but complete with its teeth. The entire tooth row 
of this first ape was only ."^0 mm. long, as ccjiurasted with 51 mm. in the 
gibbon, the small anthropoid ape of today. Tlie lower canines were 
not much enlarged, and the jaw was relatively shorter, deeper, and more 
pointed than the jaws of gibbems of today. The face was probably not so 
pro jec ting. 

In the Lower Miocene period, some 19 iTtillions of years ago, there 
existed an Old W’oi Id sublamily c)f giant apes known as the Dryopithexus 
group. The eailiest and most primitive ol these have been found in 
Alrica, although the Dryopithecus apes were first kncjwn frcMn several 
lower jaws and some teeth in the Lpper Miocene and Pliocene deposits 
of rut ope. Later, a much richer assortment of 
forms u.js lec o\ erc cl Irom the deposits of the 
Siwalik Hills, at the loot of the Himalasas in 
noithem India. Id)c‘ Sitxalik lossil apes date from 
the u|)peimost Middle Mioccaie to the Middle 
Pliocene. VM of this lamil\ ha\e “the lund.unen- 
tal DiNopithec us“ pairc*in ol the lower molar 
teeth, with iluee outside c us|)s and two inside 
cusps. I he middle* outside cusp is sepaiated from 
its neighhois loic'-and all l)\ gioo\es that form the 
\ ol the letter Lhe lowei .tnd veitical pan ol 
the sei)arates the two inside cusps from each 
othet (iregorv calls this the pattern. Since this 
|)aitein and its deii\ali\es are lound in fossil and 
modem man. (irc‘gor\ and others l)elie\e that the 
anthropoid apes ol toclas and man had in these Dryopithecids common 
.uucstois. 1 here aie. of course, other points of dental resemblance, but 
this lower molar tooth pattern is the most important. In all males of the 
Drsopithecus famil\ the canines ate tusk-like, hut in females they are 
much smaller. X’aiious esoluiionars trends toward the present great 
apes can be detec tc*d in the succ essi\e t\pes of Diyopithecus teeth 
assigned to dillerent geological ages. One lorm, at least, foreshadow's 
the orang-utan: sexei.d othc’rs sec in to ha\e been excels ing in a gorilloid 
direction, and still otheis show aflinities both with the dentitions of the 
gorilla and the chim])an/ee. All ol the fossil apes w^ere much larger 
than Pro])liopithec us. and. judging Irom the teeth, some of them may 
have been bigger than the piesent gen ilia. Ac cording to Gregory, Hell- 
man, and Lewis, these Disopithec u.s apes “were on a distinctly infra- 
human grade of evolutiot^.” 


3 1 
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F*ig. 43. The Y5 Dryo- 
pithccus pattern. 
Lower second left 
molar ol Diyopithe- 
ci/v fiichu. (.\fter 
(irei^oiN and Hell- 
man.) 
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One of the most prolific fossil primate areas has been discovered by 
Dr. L. S. B. Leakey in Rusinga Island and Songhor, Kenya, Last Africa. 
Leakey and Dr. D. G. Maclnnes have exploited these sites siiu e 1932.* 
Here, in addition to sundry v^'niains of fossil lemurs and monkeys, im- 
portant fossil ape specimens have been discovered, releiable, a|)parently, 
to the lx)wer Miocene. lAttinopitUecus, represented by fr.igments of 
mandibles and lower teeth, may well have been a development liom the 
Fayurn Propliopithecus in a generally gibbonoid ditection. Xrfiopithc- 
ius, as the name implies, is a stranger, badlv preser\ed and ol dubious 
aflinities. It may rejiiesent another ollshooi of the Pioplio|)iiliec us 
stock. Procotisiil alniatnis is a l)ig ajH*. represemed b\ a iiushed palate 
and part of tlie lai ial legion ol an adult with most ol the tet'ih. a jii\('nile 
mandible, iin almost complete adult mandible, and three tarsal bones 
(astragali and calc anennO. File adult lowei ia\v, the best preset \edol an\ 
fossil ape heretoloie lound, is lemarkable lor the absence ol the simian 
shell, the reduction in si/e of the piemolars, the anterior conwigeme 
of the tooth rows (as (oniiaslecl with the anieiioi divergciKc oi paiab 
p lelism usually lound fn apes), the humanoid lorm ol the m.indibular 
condyle uiot j)reser\ed in <in\ other tossil a|)e), the Hat wcai ol the 
molar teeth as in man. The tarsal b<)nes, when (ompaicd with those 
of the chimpan/ee, also show slight appro^iittations tou.nd the human 
t> pe. 

The up|)cT jaw ol PkxoiisuI is cnishcxl and distr)Ue(l so that it is 
impossible to deteimine the amount of its [)iognathiMiu. The n.isal 
bones are \ei\ nariow and long and are paiallel as in the oi.ing Flic 
nasal a[)eiture is exceedinglv narrow. The canine* is massi\e and pio 
jecting, but the rc-dmtion in the length of the tooth rows .md the* e\( css 
of breadth over length in piemolars and mol.irs do not indi(.ite ;i \ci\ 
protrusi\e lace. I hese new spei miens ol pHKonsiil agree in gciu-i.d with 
an earlier PuMfinsul find of Lc*ake\. which was described b\ IIop- 
wood. \et the\ show ceitain points that icxpiiie a new estimate ol this 
fossil a|)c’s position. Instead of being ancestral to the chimpan/ee. this 
fossil ape seems to ha\e been nearer to the main ancestral line lioin 
which man ultiniateU was derived. It appears probable that the an 
cestral chimpan/ec di\erged from the main giain |nimate stock before 
the differeuti.ition of the more speciali/(‘d Proconsul foiin in early 
Miocene times. 

We shall see that the fossil apes of .South Africa de\elo|K’d in such a 
w'ay as barely to miss the human mark. Perhaps some ol them hit it! 

I Leakey. "A Mioreno Anihrfipoi<l Nfanrlihlc from Rusing.!, Kcn\ri." p. SIO 
Maclnnes '‘Notes on the Fast Xfriran Miocene Primates,’' pp. Ill |H| 
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The South African Man- Apes 

In 1925 Professor Raymond A. Dart of Johannesburg, South Africa, 
gave the name of Australopithecus africarius to a fossil brain cast and 
incomplete skull of a young anthropoid ape found in a limestone fissure 
de|)osit, of Pliocene or Lower Pleistocene age, at Taungs, near Kim- 
beiley, in the^Fransvaal. The brain cast has lost its covering bones, 
except the frontal, which is neatly complete. Most of the face is pre- 
sen eel, with 21 teeth — the 20 milk teeth and the 4 permanent first 
molars. I hese molars begin to erupt in man at the begining of the sixth 
\e.ii and in a|)c*s somewhat eailier. Probably the Taungs primate was 
about 5 yeais old at the time of its death. Dart considered this specimen 
to be a neu t\pe of a|)e, muc h closer to man than any fossil form hereto- 
loie disco\ered and possiblv in the direct line of human descent. After 
lilieeu \ears of livelv discussion of the status of this fossil by many 
anihiopologists, Prolesscji Dart iesuivc>ed the situation and was able 
to state: - 

rims today piacticallv all competent authorities arc agreed that Aus- 
ti alopilhec us is a genuine and uimsinl fossil t\ pe. that it is ulti a-anthropoidal 
in status; that it is closeb i elated K> the li\ing anthrc:)pc;)ids but is far more 
imiinateb lektted t<i a series c:)f extinct humanoid Pleistocene creatures in 
Soutlu'in \liica. and that, where it ddfeis from the li\ing anthropoids, it has 
made sm.dl but absolute adsanccs in the diiection of mankind. 

I he most ICC ent palaeontologic al and geolc^gical cnidence suggest that 
the sands pate lies in the limestone brecc ia that \ieldcd Australopithecus, 
as well as lemains ol fossil baboons and other priirbive animals, are 
more Iikc4\ of Plicuene than of Pleistocene .Age. In i.ed. Broom at- 
tributes tliis fauna to the Lower Pliocene. 

In cranial and I.k iai measuremenis. Australc^j)itnec us incest closely 
usembles the li\ing African ,ipes. c‘S|>ec ially the c himpan/ee, but in some 
gc‘ner;di/c*d characieis recalls the orang. It differs from all living apes 
in c*\tessi\e facial shoiiening: shoii, wide, unfused nasal bones; high 
nasal aperture, and lobust mandible. In face, prognathism, and head 
form, thei c* is a similai it\ to the chimpan/ee; in the \ault, relatively high 
in (oin|)ansc)n with its bieadrh. and in main features of the Icnver jaw, 
the rc‘semblanc e is lather to the gorilla, ^bilike all contemporary apes 
tAcept the mountain gorilla, .\ustralopithecus is dolichcxephalic and 
is humanoid in its highly arched forehead and generally expanded 
nanium, the laicMal contraction of the orbits under the forehead, the 

* D.'iri. "Stains of Aiisir.ilopiituH iis." p 176. 
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rotation of the face downward, and the lowering of the nuchal plane of 
the occipital bone (the area of the attachment ol the neck muscles), 'fhe 
last indicates an improved poise of the head, a slender neck, and (accord- 
ing to Dart) an erect body and the plantigrade habit. However, we must 
be cautious in allowing lor the lact that Austialopithecus was a juvenile. 
Young apes have smaller brow ritlges, higher foreheads, lesser jaw pro- 
jection. and a more horizontal and forward position ol the loi.unen 
magnum than do adults of the spe( ies. In my opinion. Prolcssor Dart 
still fails to make sullic ient allowance lot the immaturity ol his spec imen. 



Fig. -H. Austrnlnffitherus afnranus. 


The lower jaw resembles that of (himpan/ees and oiangs hut differs 
from all apes in the massiveness ol its IhkK the r\v\s\()\\ ol its hinder 
angles, in reduced height and the veiticalitv of the s\mph\sis. and in 
widening of the mandibular aic h antenoi l\. I he c anine tee th aie small 
and do not project ahose the lex el ol the other teeth more ih.in do those 
of man; the incisors ire small and almost xeitic.d. not sloped as in apes 
The milk medlars are also small, and the permanent molais, although 
VC17 large, are cpiite human in [)attein. 

Keith.* in a very elaborate study ol .\ustrah)pithe( us, called attention 
to the sc(K)ped-our and orang-like prohle ol the lac e. whic h is inhuman, 
to the flat nasal l)oncs, which recall those ol the chimpanzee, .ilthongh 
they are much wider; to the persistence on the lace ol tire lines ol tiu 
premaxillary sutures, which are xisible in a[K\s. but clisa|)i)ear preco 
ciously in man; and to the gr<‘at size ol the permanent Inst molars that 


■ Keith. Sew Diumrrtr^, pp. 37-110 
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augurs an adult dentition of a massiveness far exceeding man and the 
chimpanzee and ap|)roximating that of the gorilla. He considered the 
relation of palatal area to brain volume to be essentially a[)elike. 

^rhe cranial (apacity of Australojnthecus, according to Dart, was 520 
( C., and the range in adult lornis is esiimated at 518— cc. This virtually 
oN'crlaps the* range of Pithec anthro|)us, the lowest known fossil man. 
Adult Ausii al()|)it bee ids c eilainly had larger brains than chimpanzees 
and inav have e\c eeded slightly those of the giant and lumbering gorillas, 
although the adult I aungs apes weie probably agile, lithe, and not ex- 
cessisely large. I)4irt ccjusideis tlnu three aieas cjI the cerebral cortex 
exhibit e\|)ansi()ns that aie of special significance in prehuman types. 

1 he pat ietal coiic‘\ is greatl\ enlaigecl besond those of living apes, so 
that the visual aiea has been ihrusi back to a humanoid position and 
the occipit.il lobes oveahang the cerebellum in human fashion. The 
parietooccipital association aieas are so piolouncllv ciiflerent lrc;m thcjse 
ol living .ipes that Dait consicleis iheii developmeni .*\]dicable only on 
the sup|)osiiic)n that manual and peckil e\|)eriences have been dilTerenti' 
atecl as a result ol some i evoluiionar> divergence in the creature's habits 
alfec ling the haiicis and leet, sue h as the assumption ol the erect pc^isture. 

I he |)iehontal coitex shows a well cielined, lower motor bulging and 
prccenir.d dejiiession, ,is well as .t highly coiuoluted surface. These 
leatuies connote gieaiei manual dc*\teiity. enhanced control of the 
oibital muscles, the masiicatoiv muscles and those of laci.d and vocal 
expiession. 1 he inleiior tenipoial couex, though e\i)anded, lags be- 
hind the c)ihei i\no I heie .iie some indicaticjns ol a development indi- 
cating im pi ov eel unclersianciing ol sounds and enhanc c*cl intellectual c on- 
tiol ol muscles c one ei tied in maintaining balance ebuing the perlorm- 
aiue ol designed movements, ^’et the absence of a v,idening cd the 
tc*iii|)oi al lobe* and ol locali/ed exj^insion ol the middle tcnij)oial g>rus 
indie <ue to Daii that Austi alopitiue us had not acc|uiied the |)ow’er ol 
spc c‘c h. 

riicse clecluc lions from hi a in c asis are soimw hat s|u*c ulativ c. but there 
c an be no doubt that the c ei ebral dev elopment ol this lossil a[)e was pro- 
gic ssive in a huin.inoid diiecMon. |)erh.ips p.irtic ularly in its lateral 
compression and iiu leased height. 

D.ut makes the lollowing iniciences Inmi the deposit in w’hieh the 
temains ol the raiiiigs ajie weie lound an I its assoc iaied .uii.nal contents 
•tuci Irom his consideiaiion ol the anatomical leatuies ol this fossil: 

Aiisii alopii hec Its was tc*i i c'strial. iroglocbtic and |)redarc'oiis in habit a 
^a\e-cl\vc'lling, pl.uns li c‘c|iieniing. siie.un-searching, bird-nest-i illing and 
hone-clacking ape, who einploved destructive iinplcincnts in the chase and 
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preparation of his carnivorous diet. The variety of the dietary: tortoises and 
lizards, fresh-water crabs, birds* eggs, rock rabbits, rodent moles, spring hares 
and antelopes, is witness to the ultra-simian agility and cunning ol the 
hunter. . . . Only a methodical exploitation of every accessible source of 
food could render the existence of an ape in this untoward environment of 
Bechuanaland possible: it iiuolved resourcefulness, agility and rapacious but 
social instincts, sucli as are evidenced in minor degiee by living South African 
baboons.* 

More temperate in otir Aiistralopithecine enthusiasm than Dart, we 
nevertheless must admit that here was a nt*ar-man (although still pre- 
dominantl) an ape) that tailed of his destiny, if that was ultimately 
human. On the basis ol teeth alone, it might ha\e been ( laiined that 
.Australopithecus w*is human, llowexer. we must now admit that teeth 
do not make the man, although 1 am iiu lined to think that the loss ol 
them may uhimatel\ unmake him. 

The tumult and the shouting .d)Out Austialopithec us had preilN well 
died in lO.Sf) when Dr. Rol )ert Uioom. the eminent South Vliit an palae 
ontologist, decided that adult s[H*iimens ol the same ape oi an allied 
t>pe ought to be obtained in order to settle the (ontio\eis\ about the 
status of this extinct piiimite, whethei an apelike man oi a manlike ape. 
In a couple of months he dis(<)\eied in a limestone cave deposit .it 
Sterkfontein, abotit :U) miles notthwest ot |oh.mnesbui g. a laiiU com 
plcte c ranial cast of an adult a[)e u ith miu h ol the base of the skull .md 
the face, together with the molars and piemol.us. Di. ttroom named 
this new specimen PUsiantlnoffHi^ liansi aalrnsis (the Ne.ii man ol the 
Trans\aal). Tfien, at^the beginning ol 19.‘hS, a 1 m)\ brought Di. Iboom 
parts of an ape skull broken out ot the bieici.i on the* hum Kionidi .lai, 
in the same geneial mc luitv, inc lucliiig, again, most ol the hu e and main 
teeth, with no little of the brain-case. I bis fossil .ipe, also .in adult, was 
christened Par(inlhu)j}M\ tohustus. I he two new lossd .ipes h.i\e not 
yet been published completely,'' but theii teeth h.i\e been studied m 
detail, not only by broom, but also by Doctors (degoiy .ind llcllm.in ol 

♦ Dan. o/>. m , pp 177-17^ 

• Accor*! in;; lo the laioi Bror)m piiiaication rr<c*i\tM| t)\ iiic C Soiiih Mrit.iX I’.irc in ilu 
Solution of rhe eroljlcin c»f ihc Origin of \l.iri/' pp Htii rhe (ollnuin;; is .in iiucinois ol 
the new af>c finds made t»s turn (cf pp 77 7H). 

Sccrkfonicin; — Brain rase, riimi of !di.iill of l*irMtinthn/ffus tuinuaalrnsn, Ir.iKincni 
of basal run of left ^idc of iiiaiidililr. 

1937-I*J38 — Maxilla of a female, maxilla of old male, m.inv isolated fceili; p.iUs 

Oso hr.im casts, few postrranial Innies. including diM.il end of a feiiinr 
and a carpal iKine 

Kromdraal: 193H — Ix^ft side of skull of adult i*nTmilhu)pus rohui/us. mandilde; parts of hn 
meriis. ulna, finger Ikhics. 

19^11 — Part of mandible of voting child of same six'ries; milk teeth 
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New York, who visited South Africa especially to bring their odonto- 
logical wisdom to bear both upon these new discoveries and upon the 
earlier find, Dr. Dart’s Australopithecus. Both of these new fossil apes 
are also of Pleistoc ene age* — jierhaps as late as the Middle Pleistocene. 

I he brain c ast ot Plesianthropus is estimated by Broom to have a 
Nolume ol about MO cc. only, altlujugh the specimen is that of an adult 
ape. piobably a female. It is much shorter and relatively wider than the 
brain cast c^t a large gorilla, especially acTcjss the frontal regicjn. The 
temporal lobes, as restored in the brain cast, are better developed than 
those ol the gcjrilla, but in actual size the brain is much smaller — no 



I II; T). \. B, Paianthiopu^ robustus. (After Gregory 

.111(1 I lellin.iii ) ^ 


larger than tli.it ol an oi.itig-nt.iti. The larc of Plesia' chropus can be 
reconstriK ted |)io\ isioiiall\ Iroin tlie portions |)rcsent in the t)pe speci- 
men and .ilso from another rijjbt n|)per jaw, with many teeth in place, 
iliat l)elon>>ed to a seiond indiridnal. Plesiantliropns had moderately 
lan;e hrow-iidy;es and a remarkahK long nose, concave in profile, with 
tile nasal hones Haring inleiiorly above a cpiite narrow nasal aperture, 
riie lop ol the skull lacked a bony Iront-to-b.uk crest, such as occurs in 
•tdiili male goi ill. is and or.ings: nor were the crests delimiting the attach- 
meiiis of the temporal muse les to the sides ol the skull well marked. The 
middle face was concave and the upp alveolar border excessively 
prognathous and reminiscent of the orang. Most of the lower jaw is 
missing, but it must have been massive. 

1 he most recent rc'construction of the skull of Plesianthropus, by 
(Gregory and Heilman,* differs .somewhat from the earlier efforts of these 

* Ciregory and Heilman. "Revised Reconstruction of the Skull of Plesianthropus. 
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students and from the figure used here to illustrate the specimen (Fig. 
4v5). Based u[)on additional data, the dimensions of this new model lie 
mostly between the anthropoid and human limits, whereas those of 
Broom are chiefly in the anthropoid range. The revised model of 
Gregory and Heilman shows greater width across the paiietals and in 
the minimum frontal diameter, a larger auricular (ear-hole to vertex) 
height, less pre^trusion of the tue and jaws, a slightly longer lace, and 
a wider nasal aperture. The orbits are somewhat larger than in the 
earlier Gregorv-IIellman reconstiuction. Fhe facets of the u|)|)er canine 
and lateral int isor indicate an edge-to-edge bite, and the relati\ely flat 
crowns of the molar teeth a somewhat rotary way of chewing, as in 
man. 

No complete desetiption of the second ape. Paranthropus. is yet avail- 
able. Breuam estimates its cranial capacity at ()()() cc. and states that its 
fate is remarkable lor forwaid jut of the malais or check bones. These 
are so far ad\anced tfiat, if a rulei is placed acioss them, the remainder 
of tlie middle face is behind the i tiler. The lower part ol the u|)pcr jaw, 
above the canines and incisois. is remark4d)lv flat, although protrusive. 
This is a specialization not heietofore lound in anv man oi ape. \i the 
same time, (iregory and Heilman note .i genet al i esc niblanc e of the 
lower facial skeleton of Paranthro[)us to that ol an oiangutan. The 
mandible of Paranthropus is extraoidinarilv niiissive. suggesting 1)\ com- 
parison with lower jaws ol gorillas .md orangs that this South Ah lean 
ape-man was a male. Although the lore pan ol the maiuTIble is ol un- 
ec]ualled thickness, it is shoi let antero-posterioi l\ than those ol any fossil 
or contemporarv a[)c;> examined b\ (hcgois and Heilman, [he [)iog- 
nathism ol this a[)e was greater than th.it obst-rved in ,in\ fossil man. but 
cvidenils less than is tv pica! of apes. 

The canine teeth c)l Plesi.inthropus are slendei and short and not 
dagger-ti[)ped as in modem female apes The canines aie not picscived 
in Paranthiopus, but the sck ket and the root ol an uppe r canine show 
that they were also cjuiie small and tm-apelike. The uppei premolais ol 
Plesianthrcjpus come neaiest m size to those of Sinanthiopus, the IonmI 
man of Ghina. They also resemlile Sinanthiopus prcinolais in having 
two r(X)t5 instead of three as in apes — a step toward the reduc tion to a 
single fused root, c liarac terisric of modem man. I lie |)atlem ol the 
upper preinolars resembles the fuim.in condition in that the two cusps 
are almost e(|ual in heiglit, .is contrasted with the ape loini in which the 
outside cusp is much higher than the inside cusp. I he lower premolais 
in both of these apes liave two roots and show a stage of development 
intermediate between Orvopithecus apes and early fossil human types 
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The molars of these adult fossil apes from South Africa greatly surpass 
in si/e those of tiie chimpanzee, of Sinantliropus, and of modern man. 
"I hey are intermediate between those o( the fossil Siwalik ape, Siva- 
pithecus, and those of the goiilla, and agree with both ol those apes in 
that the third molars are larger than the first molars, the reverse of which 
is the case in Sinanthropus and in most fossil and all modern men. The 
u|)per molaisof the South African fossils have obtusely conical cusps that 
wear down into gently rounded surfaces as in man, which arc unlike the 
sharply jiiited weai ing surfaces of these teeth in goiilla and chimpanzee, 
j hese Litter apes are provided with more pointed molar cusps. The 
lower molais present tvpic al Dryopithecus patterns, but with 6 cusps, as 
are lound in certain human teeth but rarely in apes. The reconstruction 
ol the palate of IMesianthropus shows that the dental arches divergecl 
somewhat |)osierioi ly. making its shape slightly parabolic as in typical 
men, and not r-sha|K‘d as in apc's. with the tocjth rows cc:)nvcrging 
jiosteuorlv. .Miogethei . the dentitions of these apes wi h reduc ed canines 
and loucied cusps of the grinding teeth suggest a change from the 
liugivoious liabits ol modc'in apes to omnivoious diets. The present 
apCN use their tusk-like canines to pieice and hold tough fruits, bamboo 
shoots, sugar c ane, etc . and then shar|)-c rested nu^lais to chop this tough 
vegetable lood into small bits. Primitive men use their sharp canines 
and inc isois to hold and tear, and their liat-t rowned molars to grind up 
llc‘sh. small bones, and grain. Dart suggested that his Australopithecus 
killc^d baboons .uul buike open the skulls to eat the brains, since many 
broken skulls of f?)ssil baboons were discovered in caves about Taungs. 

(.regoiv and Heilman conclude that the South African man-apes 
were derived liom the l)rvo|)ithec us Sivanithec us stoc ^ ol the late Terti- 
aiv ol .Asia and Euiope and are both in a structural at d a genetic sense 
the conserv.uive cotisins ol man. Dioom thinks that the .\ustralopithe- 
( inaeand man both diverged in Plioc ene times Irom a common ancestral 
a|)e slock Irom which pieviouslv the Siwalik anthropoids and the an- 
cestois ol the goiilla and the c himpan/ee had branched olT. Gregorv and 
Heilman ate much im|)rc.ssc(i with ceitain resembLinces between man 
and the oiang-ut.in that also a])pcar in the South .Mrican fossil anthro- 
poids. I hev think that the.se mav well be explainc'd b> a rapid and wdcle 
divergence' ol both or.ing and man fiom .i c himpan/ee-like ancestor and 
the* supposii ion th.it the* .\usir<ilopiihc'cir 'caie late PleistocLiie survivors 
ol the common slock Irom which man. chimpan/ee, and gorilla wxre 
derived and hence i eta in main ol the ancestral characters found in the 
orang as well as in man. Phis theory dc^es not seem to me to clarify 
ttiatteis to any appreciable extent. 
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Although these Pleistocene apes of South Afrka are undoubtedly 
much closer to man than any existing or extinct subhuman forms here- 
tofore discovered, they lacked the brain overgrowth that is specifically 
human and perhaps should be the ultimate criterion of a direct aiK estial 
relationship to man of a Pliocene precursor. Because they lacked brains, 
they remained apes, in spite of their humanoid teeth. Since the .\iistralo- 
pithecinae died out in Africa, while the gorilla and the chimpan/ee 
survived, it would aj^pear that a thorough-going ape is better than hall 
a man/ 


Pitheciinthrol)ns Erecius: 'Die Loiv-liroir Who 
Took a Chance on the (hound 

The tropical island of fa\a is a severed portion of the ancient main 
land of .Asia. Todav it is one of the most dc irscK |)opnlate(l are.is ol 
the woild. and in geologic all\ anc ieni times it was tlie home* ol some ol 
our hardU human ancestois. The gieat islands ol Snmaira, Ja\a. and 
Borneo ate the remains of a sunken continent called (ionduanaland. 
the most ol which uas submeiged betore the ele\ation ol the gieai C'.en 
tral .Asiatic Plateau. 'The otang-utan dwells now in Sumatra and Boinco 
but formerly was at home also in ja\a. The gibbon is lonnd in all tince 
islands. 

In 1890-18111, Or, Kugene Dubois, later Piolessoi ol (leologs at the 
l^ni\ersit> ol \msterdam^disco\eied in |ava vat ions tenmins of highei 
primates which he attributed to a being called Ptfht'ntnthtdjms riritus 
(“the erect ape man”). No further finds ol this i\|)c occ lined in |a\.i 
until 19‘9), when Dr. (i. 11. R. \on Koenigsw,dci, .i most .ible and eiu i 
getic palaecjiitologist of the Cieological Sni\ev ol the .Nethc'i lands I mnI 
Indies, made the first of a series of im|)oiiani discoseiic s lesnlting hoiii 
an intensive .search he had begun in the previous vear. Siibsecpient lincN 
have come thick and fast. Before listing and desciibing the lemains now 
attributed to Pithecanthro|)Us erecius, it is neccssarv to consider ilu 
sequence of geological strata and fauna that rc-cent researches have c^ 
tablished in Clentral java. 

T Although all anti sundry human nfioiiCiHC^ fia\r <‘\prcw*d fhrmM‘l\fH u|)on chr rrl.if**’** 
of the .Au^tralopilhecinac, no one vriUH to have lhr)u^ht it worth while lo give llu iii a (h.in<^' 
to prevrnt their own viewv. Here thev are right <»lf the oiii|a hoard and in pcK-irv (of a Mih 
human wrt): 

dried an angr> nhe ape from I rannvaal, 

Though oirl DfMrtor nrofuii had the gall 
To rhn.strn me Plesi 
anthropus. itn easy 
To see I'm not human at all. 
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STRATIGRAPHY OF JAVA* 


Age 

Tone 

Fauna and Industries 

Holocene 

Rrcenl 

Sainpoeng 

Present day 

Neolithic, i)nt with extinct mammals 

I'pixr 1 

PIciNlocfiie I 

1^ Ng^indong 

! 

HirIi level teiraces of the river Solo. Highly specialized Stef^o- 
don, I.lrfihas, IhpfMjljntafnus Solo man with Upper Palaeo- 
lithic industry 

Mi.I.IU- J 

Ph'isUMcnc 1 

pliinil 

Middle Pleistocene fauna; Hippopotamus and Stegodon highly 
de veloped, Ftrphas namaduusCf), fossil monkeys, gibbon, oiang, 
Fithtu aiil/tropus rrectus, crude stone implements 


1)|( 1 IS 

Ri(h 1 (>uer Pleistcuene fauna: hpimacliairodus, Felis, Hyaena, 
Htuuoaros, Htppof)f)tamus, Homo mofljohf'rtrnsts 

I ower 
IMcisioic-nc 

K.ili (dai^.di 

Mrr\(f)polamus absent, tspical fossil. Mastodon 

1 |i Djorl.in^ 

I\|)ual Siwalik f.iiina- Mfrsr opotarnus. Hippopotamus, first 
ajjpearaiKe of Sttgodon, a piimitive elephant 


I p S.inde 

I 11 Nt l.ind mainmals in Western Java; other parts still sub- 
iiieigeil 


As a usiili ()l jnint studies by Dr. von Koenigsu tld and Dr. Franz 
Weideineicii tiu* lollouing finds are now attributed to Pithecanthro- 
pus or to humanoid loiins: ® 

1. Skull (apol I rinil (Dul)()is, ISO]) Pithecanthropus J 

2. Mandil)lc of Kediuig Hrubus (Dubois, 1890), Pithecanthropus, man- 
dibU .\ 

|u\(‘iulc skull ol flonin inodjnkrrtensis, , Geological Sur\ev, 1936) 

4. Mandible ol Saiigiiaii (\. Koenigswald. 1936) Pithecanthropus, man- 
dible b 

r,. Skull ol Sangiian (\ou Koenigswald, 1937). Pithecanthropus, Skull II 

ti Skull Iragiueni ot Sangiran. jinenile (\on Koenigswald, 1938), Pithe- 
( (ifit In opus. Skull 1 1 1 

7 M.ixilla and skull haguKun of Sangiian (\on Kocnigs^\ aid, 1939), Pithe- 
I (mtlnopus,Slu\\ W {Pit hrcnntJnopus mbustus, Wcidenreich) 

8. Mandible ol Sangiian (\on Koenigswald, 1939), Mefrantln opus palcieo- 
](ii'aui(us, iemale. (|)ossibl\ ape). 

‘k Mandible of Sangiian (\on Koenigswald. 1911), Meganthropus pcilaeo- 
jacfinK us, male. 

Pi f lire cnitln opus /, a skull c.ip, was found by Dr. Dubois in a bone bed 
in the east b.uik of the ii\er Solo, width rises among tfie volcanic hills 
of (emral Java and flous northeasterly toward the sea. Fhe deposit has 
now been determined to belong to the Xrinil zone (cf. outline af)OV'e), 
'vldch is Middle Pleistocene. In addition lo the top of the skidl, Dubois 
lc)und here three teeth and a left thigh bone. Dr. C». S. Millet, Jr., has le- 

Von KoniiMswaUl. ' Siiaiigi.ipln of pp 21-S'J. 

KocniK^uaUI and VWidriirrit li. -Tiilici aiiihiopns and Sinanthropus ’; Weidcnreich. 
(•tatif rn}l\ Mnti 
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cenily shown that these are the teeth ot a fossil orang utan. The skeletal 
parts were scattered over a distance ol Ifi feet and do not represent a 
burial, but bones washed into the deposit by the river. Dubois considered 
that teeth, skull cap. and thigh bone were parts of a single individual. 
The femur is estimated by Dubois to have belonged to .in animal that 
stood 3 feet. 8 inches 0 70 meters'), and weighed about 131 pounds. 
There is nothing simi.m about this straight .ind slender thigh hotu*, 
which is (juite unlike the short and in.issi\e leinora ol the piesent great 
apes. .\ i<)n\e\it\ or swelling on the posteiior surface just al)()\e the 
knee joint (the popliteal region) is leminisient ot the condition lound 
in the lemur of the gibbon but ma\ also lie obsened oc c .ision.illy in 
the thigh bones of modern man. I'he maiked dexelopment ol the linea 
as])era (the longitudinal ridge on the b.ic k ol the lemur th.it allords at 
tachment for the extensor muscle gioup) indie. ites .in ercu t |)ostinc‘ 
M an\ veais'alter the origin.d dis(o\er\. Dubois uported upon |)oiti()ns 
of five other lemoia that he had lound in his e.irlv |.i\a exploi .itions. 
which he also attributed to Pithecanthropus. \’on Kocnigsw aid and 
Weidenieich doubt the attribution, both ol the oiigin.il iiinil lenuii 
and of the subsec|ueni specimens, to Pithecanthropus. |)iin(ipall\ be- 
cause thes dilTer from seven lemora belonging to Sinanthropus, the* 
closeK akin fossil man of (Ihin.i. in lacking pl.itvmeria (.i liont-to-b.u k 
flattening ol the femur just below the lesser trochanter) and a poor dc*- 
vcl(3pnient of the pilaster /the median posteiioi ridge of the hoiu'i. 
both of which features are c onst.intK lound in the Sin.nuhrrjpus fc inoi.i 
The alleged Pithecanthropus femoia are in .ill respects like those ol 
modern man. In .inv event, these modem studcaits ol Pitht c anthiopus 
agree that this primate h.id an erect postuie. bec.iuse the lor.imc n mag 
niim in specimens recovered is in the modern hum.in position, well loi 
ward on the skull base. I'hus. since the adjective net tin. as a|)plic*d h\ 
Dubois, seems to have* been justific*d. it rn.ikc's little dillc ieiue uhc thc i 
one or all of the femora found bv Dubois .ic luallv be longed to Piihec .m 
thropus. Mv own opinion is that the oiigiu.d I'rinil fc-mur prob.ibb 
went with the sktill of Pithrinuthrdjius I. d he differences between ilie 
skull and teeth of Pithecanthropus and Sinanthropus .ire sullic lent to 
permit their feinota to exliibit also certain div ergc-nc es. 

The skull cap of l^ithnnutlnopus / shows m.irkccllv simian feattires. 
It i.s 181 mm. long, and the maximum brcMcIth h.is to be* c’stimatcd. 
since this diameter vnouIcI occur low down, in a position below the i)Ui 
of the skull cap preserved. Keith thinks the m.iximum breadth uas at 
least 135 mm., and von Koenigwald estimates it at I 1.3 mm. If we accept 
the latter figure, the length breadih index is 78.80- -intermediate he- 
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tween the lonj^-nariow and short-broad cranial categories. The actual 
length ol the brain cavity in the interior of the skull cap is about 154 mm., 
so that 30 mm. of the total skull length is bone. The brain space is then 
81 per cent ol the length, as against 92 per cent in modern man and 
73 per cent in adult male gorillas, according lo Keith. 

1 he vault ol the skull is rernaikably low and apelike. Keith orientated 
it on a hoii/ontal plane running liom the juiictuie ol the external por- 
tion ol the biow-ridge and outside oihiial lim (the frcjnto-malar articu- 
lation) to the lower and hinder corner ol the parietal bone (the main 
poi tioir ol the side wall o( the* skull ). Above this line, the vaults of the an- 
thropoids rise fiom 50 nrm. to (>() mirr. In Pithr( rnitlnopus 1, the height 
abo\e this plane is 71 mm., but in a\eiage skulls ol irrodein man the 
elexatioir is .ibout 100 mm. In all hunran skulls, the highest point ol 
the skull \ atilt \. tries liom 1.5 to 2.5 inches behiird bregma (the point 
where the iransxerse aircl longitudinal sutures meet in the top of the 
skull \ault). but IMthec anthic)|)us shaies with the a:. Jrrca|)oid apes the 
peculiaiitx ol haxing the highest jroint ol the skull just at bregma. The 
elexatioir ol *he post-bregirratic regioir is caused by the enlargement of 
the jraric’tal lobes ol the brain, which are association areas and centers 
corrir'ollirrg \olurriarN moxerrrerris. It appears that these areas were 
poor I V clc‘\ eloped irr the fax a lossil. 

rite lorehead ol Prthec anthropus has little clexation and the siipra- 
orbit.il ridges extend straight across the Irontal bone irr a sinrian bar 
or toms. I he icrrrporal crests ol rrroderir rrran dixerge as they pass up- 
wards: those ol .urihroiroids corrxerge at the vault, wirile those of Pithe- 
canthtopiis are rrearlx |)aiallel, as irr young apes. I he rniirimum xvidth 
ol the lorehead is only SI rrrrrr.. xslrich much belv.w the average of 
rnodca rr rnerr's c r.inia. 

Irr this faxa s|)e( inrerr, the attachrnerrts of the muscles that haft the 
skull to the neck rise high up on the occipital bone, nearly reaching its 
apex, xvhich is called lambda. In arrthrojroid apes, these attachments 
rise aboxe lambda, but irr rrroderir rrrarr the) fall lar below' it. The head 
ol Pithecarrthropus was thus set upon his rreck irr a xer\ apelike manner, 
stich as has irot been obserxed in any Irrrrrran i)pe. I'lie cubic contents 
of the skull haxe been calculated at 911 tc. Keith saxs that the brain 
capacity ol orangs. gorillas, and chirnpan/ees ranges from 290 to 610 cc. 
Iluintin racial mc*ans of crani.rl capacil) ' .rry betxveen about 1200 and 
1500 cc . A xerx srnall-br ained man of pxgrrry stature ma> haxe a skull 
not much nrore than 900 cc. in contents, but the brain si/e of Pithecan- 
thiopus falls below the limit of ncnrnal individual human variation. It 
ks intermediate in si/e betxvec’ii hunran and anthropoid ranges. 
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A rough idea ot the characteristics ot a fossil brain may be gained 
from the plaster cast of the interior of the skull. Such an endo-t ranial 
cast bears upon its surface impressions of bony ridges on the inner walls 
of the skull, which are guides to the topography of the brain. The ( on 
volutions of the cerebrum do not come into coiu.ict with the skull walls, 
since the brain (o\erings, and. to some extent, the cerebrospinal (luid. 
interpose. Howc\er. a number of ridges and depressions of the skull 
walls do correspond to and define brain areas, so that the cast not onl\ 
outlines the general shape and proportions ol the brain, but even pei 
mits the anatomist to distinguish some lew blurred details ol pattern. 

I'he frontal lobes are the latest attpiisiiion ol human brain spec iali/a 
tion. In Pithecanthiopus ihev are nuuh smaller than in man. but laigei 
tfian in the gotilla. The interior coinoluiion. identilied as the aie.i ol 
speech, is distinguishable. I'he lelt liontal lobe ol the bi.iin is some 
what larger than the right, indicating that the |a\a pi imate was piob.dilv 
right-handed. Ihe paiietal lobes are em|)hatic all\ expanded in coin 
parison with those of the gotilla but distinctly inlet ioi lo hutnan dc* 
velopment; the occipital lobes also show ati ituet ttiediate status. I ilttev 
deduces hotn a studs of the endoc tani.il cast that the* follow itig ad 
vances from a lowet primate stage ate found in Pithec atuhiopus: 

1. The cl(*\elopttteni ol mote* c\tc‘tisi\c' kinesthe tic and inotoi capacitN 

2 . rile assumptifui ol the elect [)o^tllIe 

3. d he freeing of the hand lot manual pet loi mane c*s and |jic* ince|)ii()n ol 
iinidextei iiv 

4. d he e\[)ansie)n ol \isii;U and auditoi\ sc iiMbiliiv 

5. 1 lie cle\eh)pment ol speech 

(i. I he e'*laf)lishmeiu of liiim.tn pet Nona ht\ and the liigin i pN\i hie l.u ultit s 

The skull of Pithr( authi(}j)\is //. togethei with a patt ol a lo^^c‘t \a\\ . 
was found in the deepest part of the 1 tinil sti.uurn at Saiigii.in. some 
wdiat north of the Solo rivet, in 111.37. \'an KcK-nigsw .del had shieacdlv 
established a fixed price lot each fossil biought in to him b\ nativcN 
but in this case the defect ol the poliev w.is re\c*ale-d. I hc‘ hndet ol the 
skull fuoke it up, either through ignotane e ot t In ough guile-, and bt ougln 
von Kocnigswald only one tragmeiii. Subseepic-ni pieces wete bt ougln 
in. one by one. later, ^nd each was paid for sejiat atc-K . but impoitani 
portions of the skull mas liave been lost in the piocc ss. Mtogethc-r some* 
30 fragments were recovered. Most of the skull \aidt is pic-sent. c \c c-pi 
the right side of the fiontal l)onc. but the lace and a large pan ol ih‘ 
base are missing. All of the sutures ol the skull vault are obliterated. 


i®TiJnry, The Brain, V'ol. II, pp H8.S-8hl. 
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that the specimen must be judged to have been fully adult. This skull is 
sliglitly smaller than that ol Pithecanthropus I, but otherwise the speci- 
mens are as nearly alike as two peas. The postorbital notching or con- 
striction, the apex ol the vault at bregma, and the other tyj)ical features 
ol this early fossil man are all present. The second specimen is only 
about ISO mm. long (according to Weidenreich, 176.5 mm.) and about 
I 10 mm. wide, but the bones are extraordinarily thick. The inner length 
ol the brain case is <S2.22 jjer cent of the outer length, and the external 
length-brc*adth index is 77.78. 

1 he tempoial bone, missing in the type specimen, is well preserved 
in this second example. Llie glenoid lossa (the scxket in the temporal 



I tti. PithrcayUhrojms rrrrtus male. (After Weidcnrcich’s reconstruction.) 

bone that lodges the concUle ot the lower jaw) is excavated as in man, 
not (lat as in apes. In Pitheianthiopns II, the mastoid pioccsscs, to which 
aie aiiaclied the mu.sdes that turn the head, are worn off. Weidenreich 
slates that they ueie undoubtedly present, tliough :mall, as is usual in 
lemales.” 

The (lanial capacitN ol this skull is only 750 cc., as contrasted with 
about 000-!MI cc. in tlie lirst Pithecanthropus. Both specimens were 
piobably lemales, and it seems lik(*ly that a male skidl wcauld be some- 
what larger. 

I he lowcT jaw fragment horn Sangiran [Pit hecanthropus, Mandi- 
l)Ie B) was (ollec ted in the absence of Dr. von Koenigswald but appears 
to have' conu' fiom the' I iinil /one that yielded Pithecanthropus. It 
consists ol the grexiter |)avl ol the right half, minus the ascending ramus 
(the vertical branch behind the dental row). The second premolar and 


Weidenreich. Skull of Sttuiuthrnpus. p. 63. 
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all three molars are preserved in their ^pckets. The jaw had been em- 
bedded in conglomerate and was thoroughly lossili/ed. The alveoli, 
or sockets, ol the first premolar and canine are present, although filled 
with a nxk-like deposit, and it may be dediued that the canine was 
neither unusually large nor projecting to any great extent. 1 he second 
premolar is a \er\ large and apelike tooth but closely comparable 
with second premolars found in Sinanthropus, the fossil man ol Clhina. 
The coml)ined length ol the tluee molars is about 10 mm. — consider- 
ably greater than that loimd in any other fossil man and almost as 
gieat as the length gi\en bv (iregor\ for orang molais (12.1 mm.). The 
molars iiu tease in si/e fiom the first to the third — contrary to the 
case in modern and most other fossil men and in accoid with the in- 
crease fiom hont to real obseixed in some OixopiiluH us fossil apes 
and in the orang-utan. Ihe first molar has fixe lounded cusps .md. 
though of xerx great si/e, is human in that it is broader than it is long, 
the rexerse of the condition in most a[)e teeth. The second mol.ii is 
about as broad as it is long and seems io haxe had fixe or six cusps, hm 
it has been eiodcd to such an extent that the exact dci.iils of ciown 
pattern are obscured. I he thiid molar is ol a si/e almost nn|)i ec c*dc*nied 
in man and much longei than it is broid (index S(i.2). Altogethei these 
huge teeth piesent a mixture of ape and human c hai .ic te rs, and the* 
progressixe inc tease of the mol. us from tlie ft out to the* back is xc‘i\ rate 
in man. \lthough ilie c bin rc'gion of the jaw is missing, it c .in be* infc i i id 
from the bodx of the* bone l)elow the picinolai that the cfTin was absent 
and the sxmphxsis sloped sharplv b.ickwaid I>ni there was no simi.m 
shelf (c(. p. Ffi7). The small fiagmc*nt of a Pithei .mthi opus m.indible 
discoxered bx Dubois at Kedung Briibus, !>2 miles fiom Iiinil. in 
cludc's a bit of the* rim, the* fii>t [)ic*molar. and the socket of the* i. mine 
It agrees in chaiaciei with the laigei Imgmcnt found bx xon Koenigs 
wald and adds little to our knoxvledge of Pit hc c aiitln opus lower )aus. 
Since the mandibular fragment horn Kedung Ibubus is a [>ai t of a 
much shallower jaw than the Sangiran fragme nt, it is piobable that the 
former lower jaxv belonged to a female .ind the* laiiei to .i male*. On the* 
whole, thechara(leristi(.sof these jawlx)nesare |)rimitixc lx lium.in r.ithci 
than apelike. 

The skull fragment of Pitlif'fnniliroj)us III was also found in tlie 
vicinits of Sangiran. It has not l)een full> described but seems to consist 
of the larger part of the riglit parietal bone and alioiii half of the lelt 
parietal of an immature individtial. Along the middle line ol the skull, 
where the two parietal f)ones meet in tlie sagittal suture, there is an 
elevation like the ridge-[K)lc of a roof. This sagittal elevation ap|)ears in 
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Other Sinanthropus and Pithecanthropus specimens and is common 
enoiij»h in modern skulls of small cranial capacity. It is not a simian 
feature. 

Pitlif’cntitliropus IV consists of mcjst ol the pc^sterior half of a skull 
(the most massive prehominid skull ever loiind, according to Wciden- 
reich), including the hinder j)art of the base, and an upper jaw (maxilla) 
with all ol the teeth in place except the incisors and the last two molars 
oil the left side. This upper jaw is very 
laige but not so prognathous as might 
be expected. The lower pau of the 
nasal apeiture is pieser\c‘cl and seems 
to be ol a |)riinitive human t>j)e — 
broad with poorly defined lower hor- 
deis and a rudimc*ntai\ nasal spine. 

The rool of the* palate is smooth, as in 
the a|)es. 1 he tec*!h are huge, and the 
molars inc lease in si/e Irom Iront to 
hac k. as in th.e lower jaw. Here, lor the 
first time in fossil man, the u|)per ca- 
nines ol botli sides are separated from 
the lateral incisors bv a broad dias- 
tema. or gap. the width ol which on 
the right side is about mm. las against 6.8 mm. and 6.2 mm. in male 
oiangs). I his gap in apes orclinariU permits the interlocking of the 
(aniiu's. since it iecei\es the point ol the lower canine. The canine pre- 
sen ed is much woin, but if must ha\e protruded to a moderate extent. 
The first uppei |)remolar has three roon \s in apes, and the second is 
laigcr th.m the Inst — another simian leature. 1 he upper dental arch 
was ( ompai at i\ eU long and n.urow, but the tooth rows diserged back- 
VNard as in mati. I he patterns of the u])per molars are obscured by ^vear 
and no detailed desc liption ol them is axailahle. 1 he single lateral upper 
incisor present is shox el-shaped (the back is hollowed out), a feature 
common in modern m.in, c\s|)cx'ially in .Mongoloids. Ihe back of the 
luMcl ol PiflKuantlnolms IV had been cased in by a blow svith a club 
or stone weapon, when the hone was fiesh. The inclis idual, who from the 
si/e and thickiu'ss ol the skull must have been an adult male, thus came 
to a violent, but possibls not untimely, nd. No lull desniption of this 
hindcM portion ol skull sault and base is asailable, but it is stated that 
the occ i])ital torus is pronounc cd. I here is a keel-like saggital crest com- 
IwKsed of more or le.ss isolated knobs. From published drawings it appears 
that the glenoid fossie were human and bounded anteriorly by well 



Fig. 47. Fil/irf(inthrol)Us eiectus 
male*. (Alter W'eidenreicli’s recon* 
siruc lion.) 
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developed articular eminences; the tympanic plates were also human in 
conformation, tlie mastoid processes quite well developed, and ihe iora- 
men magnum in a modern position — well foi ward on the skull base and 
not sloped from before upward and backward as in apes. An erect pc^slure 
is again indicated by the occiput and skull base of this spec iiiien. bee ause 
of its giant si/e, diastema, and smooth apelike palate, W'eidenieic li has 
some doubt tliat Pithecanthropus IV belongs to the same gioup as /, 
II y and III. (Compare Addendum, pp. 11 1-121, lor new data.) 

The infantile skull cap called Homo modjokeilensis was lound in a 
small, shallow excavation in the Djetis /one, whic h underlies the 1 linil 
/one. It is. therefore, attributed to the Ix)wer Pleistoc ene, wheieas oihei 
Pithecanthropus material is Middle Pleistot cue. I he skull was imbedded 
in sandstone and thoroughly fossili/ed. I he bones are so tliiii that it 
must ha\e been reco\ered from the place wheie its owner died; am 
washing about of the bones woidd ha\e clisarli( ulated them. The skull 
cap only is preser\ed; facial parts and teeth are missing. I he biam case 
isonlv 1.1S nun. long and about 1 la nun. in its gieaiest width, u hen .tilow 
ante has been made foi bioken parts. I hus, the length l)u.ulth index 
would be about 83. 1. making the skull biac hue[)h.ilit oi lom id headed 
The height of the skull cap from the ear holes is (i2 mm. — exaiiK ihe 
s;une as that c^f the adult female, Pithecantinopus /. In this inlant spec i 
men, guessed to f)e about 18 months old, the foiehead a|)pcais to be* 
steep, not sloping, and the biou-ridg(*s aie undeveloped. Vet measuie 
ment of the angle of the tiontal bone reve.ils th.u the lofThead h.is Knn 
of fiontal elevation and mote slope than is found in modem men oi 
such tender age. Again, although the l)row ridges aie undeveloped, iheie 
is a marked notching of tlie region behind the outside’ ol the* oibiial 
rim (a so-called poslorbital constric tion;, whic h is c om|)leiel\ lac king in 
modern infantile skulls and gives sure piomise ot the sliaip naiiowinu 
of the forehead behind the supraorbital b.u , oi toius. that would have 
developed during the latei phases ol giowih. had these occuned. In 
the ( ranial vault, where the c oi nets of the frontal halv es and the pai ieiab 
meet, and in similar positions in the tempoial and occ ipital ugions. theu* 
are alwavs to l)e observed in infants the so called font^niellc s. I lieNC’ an 
irregular gaps covered with membrane w^ieie the cornels of the bones 
have not vet ossified. In this infant spec imen from j.iva. the lontanc lUs 
are much smaller than would be expec ktI in a skull of sue h tiny si/c* .iiul 
lender age, and furthermoie, the sutures are m(»ie .idvanced in then 
development and slate of ossification than is ty|>ical of an infant iindci 
two years. In llie modern l)aby. when the fontanellcs have c losed dining 
the course of the second year, the si/e of the brain is such as to make 
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the skull much larger than that of this little fossil Javanese. The glenoid 
fossa in the temporal bone, whicli lodges tlie condyle of the lower jaw, 
is ([uile human in form, but further advanced in ossification tlian would 
be c\[)e( ted in so young a subject. Altogether, the small si/e, precocious 
ossiheation, inc ipient postorbital constriction, and other features of this 
inlant skull seem to justily von Koenigswald’s conclusion that it is, in 
fact, an inlant Pithec anthropus.'- 

In the many years when Pithecanthropus was rcpres|ntcd only by the 
original finds ol Dubois at 1 rinil, there was no little contrcjversy about 
the status ol this apelike and, at the same time, humanc 3 id primate. Du- 
bois at fiist consicleied it truly intermediate between man and the apes. 
Strangely enough, in his old age, when the important subseejuent dis- 
cc)\eiic*s ol von KoenigsUedd had conclusively established the primitive 
human status ol Pithec antlnoj^us, Dubois, the original linder, swung 
over to a \iew earlier la\ored by a number of anthropologists; that the 
Ja\a lossil was only a gigantic ape allied to the gibb* n. This position is 
now completc'U untenable. Pithec anthroi)us seems to have been an erect- 
walking pii’iMic* with a brain that in si/e and conlonnation had far 
suip.issed that ol any known lossil ajie and was more human than simian. 
Although the dentition and morpimlog) ol the skull show a mixture of 
antlnopoid ape and humanoid characteristics, the scales are tipped 
strongh toward the human side. The lace was projecting and chinless, 
the nose broad and probably low-bridged, but c|uite unlike that of an 
a|)e: the jaws were massi\e and ecjuipped with lormidable teeth, but not 
lusk-like canines. AboNc the orbits was a massi\e transverse bar of bone. 


I hr i.iiiitnr of the rr.il)o(h Mummiiii h.is passed on lo iiir a cm upled hit of paper that 
hr pi( krd np f I oin ll»e flooi in iron! of the i.ise in u liu h ihei.isiot il )al)\ Pithecanthropus 
IS on rvhihiiion Hr savs that hr noliced a fitislraicd lookini; Ratlclh' student g.izing wist- 
fully and [)iolongedl\ at this case and he thinks she ina\ ha\e wiiUen tins pilialilc ellorl: 

fini Ml HOMO SOMI IIKMINMS 

Young Pilh> funn \our Djelis l>cd 
you rai>e a si. needs human head. 

With all ns soft spots osMhed 

.And suluies ilosed that should gape wide. 

your maike’d postorbiial tonsiiiclion 

Would ileaih |usiil\ prediction 

I'hat h.id \ou li\eel lo hreeei %our kind, 

'I hc\ would have hail the ehiUiish mind 
riiat feeds ujiein the comic strips 
And reaels with movement ^f the* lips, 
rhev would have* had no need for hrates 
(o waip their ti-etli into their |)laces — 

F.epiipped fen genei.il niasliralioii 
Anel lun piogressive celiuaiiein, 

In place of hrows a Inniy torus, 

And no ideals with which to bore us. 
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behind which sloped the exiguous forehe^id to a very low-crowned, 
gable-shaped vault. The upper pait ot the brain-case was narrower than 
the base — a veiy apelike feature. The back of the head, with the Icjwei 
portion shelving sharply downward and forwaid, was buried in the netk 
muscles attached vei) high up along anothei tranveise ( lest oi bai I he 
archaeological evidence shows that piiniitive stone iinpleinenis ociui in 
the same geological stiata in Java that have yielded the ape man It 
seems highly probable that Piihecanthiopus uas alieadv a tool usei It 
also seems piobable that the Javanese specimens ol Piihec aiiihiopns 
repieseiit the late suivival into the Pleistocene ol an aichaic tv|)e ihai 
must have come into being at least in the Middle oi Tppei Pliocene 
Java was a lelnge aiea wheie out moded hinna Listed foi .i longe i time 
than 111 cemtineiital centeis since bv then isolation, thev escapenl com 
petition with moie piogiessive and moie higldv evolved loinis \n 
anatomic allv advanced and viituallv modem toim ot man m.iv well have 
existed in F mope when the apish Piiheeanthiopns still leigiied in Java 

As vet undeseiibed. e\ec[)t a levs casual leleuiucs to it bv Weidcn 
reicli,** is tlie fi.iginent of a human mandible with thicc* teeth ni stfu 
discoveied in PMh in the Sangnan disiiic t of ( enti d java fiom winch 
the more leceiu Pitfuc anilnopus finds have come It is imu h Ln gc i th ni 
that of anv ape ot fossil m.ni Iteieiofote lecoveud \ el it is disinuilv 
human in chaiac tei and von koenigswald has pioposcd toi n the n.nnc 
Me{:^arittnof)us fmhit ojax (inic us (wIikIi is ceiiandv l)ig enough lot i 
giant) Weidemtuh savs that the manddile and teeth Ti(‘ innc h too 
large to fx-long to Pitfuu (Uithiaffus Il\ and then ptc sente piovcs tint 
seveial tv peso! e.nlv lioinnnds lived in the fat I asi some ol vshuh e\ 
ceccled in si/e and massive ness of tiun ctanial bonces dl Inims hitheito 
known [he ehin legion lias a hum. mold (toss section and tlu‘ Inst in 
dication of a menial spine the enoinions teeth .ne inn]iiesiional)l\ 
human \\ eidemeic h thinks that tins new |av a disc ov c t v mikcsitpioh 
able tliar the huge ( tu^fiutultilhrf us louei molai found bv von kocnigs 
wald in ^oiitli ( Inna vshich is even large i than the new java S.nigii m 
teeth, shonlcl be assigne*d to i human, lathet than an antliiopoid ownei 
(Cf. \ddendiim. pp 111-121.) 

Stnanthrnfnis The hailiest Conuoisseur ol Human lirattis 

In the middle tweniics there was a gieai ballvhoo sent out liom cei 
tain scientific c|uaiters about Central \sia as the birihpl.ice ol m.i” 
Explorers penetrated the (foIu desert with the avowed iritc'iition ol 
*» Wcidmrrirh, op cit , pp 216 224, 22^ 
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finding man s earliest ancestor and returned in triumph with the eggs of 
dinosaurs. They promised men but delivered eggs. However, the g^reat 
American public was satisfied, although some anthropologists became 
skeptical of tiie reality of this central Asiatic cradle of mankind. Never- 
theless, from 1927 onward, until the Japanese occupation of Peiping 
arrested archaeological excavations, a succession of discoveries of one 
of the most ancient types of man took place in the neighborhood of 
China’s ancient capital. In the history of human evolution, these finds 
arc of the very first order of importance. 

Choukouticn is a town about 37 miles southwest of Peiping. China. 
It lies at the foot of the western hills of the Chili plain, where the 
()rdo\ician limestone has been quarried in large masses to supply nu- 
merous lime kilns. In the limestone, fossil beds have been discovered, 
mostly in the periphery of a small hill. 60 meters high, where clefts or 
(aves have been Idled up with deposits of red clay and angular pieces of 
the ro(k. These dei)osits have betome so hardene d by calcareous in- 
filtrations that they usually remain in |)lace as solid dykes after the sur- 
rounding linu'stone has been (|uarried aAvay. 

The first finds of fossil “hominid” teeth in these deposits occurred as 
early as 1922, and in 1927 Professor Daxidson Black, of Peking Union 
Medical College, recognized the importance of the features of a lower 
molar to(Uh discos ered in sitn, and announced the establishment of a 
new genus of man, SitifDiiliropns pekinensis. Intensive excavations of 
ihc various sites ^^ere begun, and 1929 revealed the first, almost com- 
plete, brain-case of Sinaiithrojnis. 

The age of the deposits in the ca\es or fissures is largely determined 
by the fauna. The stiata that ha\e yielded Sinanthrr jms skeletal remains 
and tools are a|)parently Middle Pleistocene to Lowe Pleistocene. The 
animals in the cleft dei)osits seem to be the same from top to bottom and 
include a big beaver, a primitive water buffalo, a deer with thickened 
jaws and short, flattened antlers, as well as ihinoceroses, hyaenas, bears, 
rodents, and other mammals. I'his fauna is cpiite distinct from the later 
fauna of the so-c ailed Loessic period, which is characterized by the woolly 
rhinoceros, the spotted hyaena, the bison, the mammoth, and other 
animals. The Loessic fauna is Middle and Upper Pleistocene, while the 
Choukoutien cave fauna is identical with that elsewhere in North China 
assigned to the Lower Pleistocene an’ the Upper Pliocene, although 
the most archaic' forms are not found at Choukoutien. 

The earlier Sinanthropus finds were competently described by Profes- 
sor Dav idson Black, whose lamentable death occurred in his early mid- 
dle age in 1934. Fortunately, he was succeeded by Professor Franz 
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Weidenreich, an experienced and distinguished pliysical anthropologist, 
wlio has studied the later Sinanthropus material most exhaustively and 
quite admirably. 

In 19‘^S the number ol individuals in the Sinanthropus collec (ion was 
approximate^ 3S, most ol them repiesented by teeth, jaw fragments, 
and odd bits ol skulls. Six skulls Ihixe the vatilis mote or less pieser\ed. 
AlK)Ut 10 per (cnt ol the indi\iduals lepresented were ( hildien up to 
the age ol 1 I sears. Three skulls mav ha\e beh)nged to persons imdei 
30 years, tlnee within the age range oi 10 to aO \eais: one liagmeniaiy 
skull mav ha\e been that ol a realh old woman. 

The Sinanthiopus skidls are somewhat huger than those ol the Pithe 



■18. Sinanthropus prkinrtiMS fcm.'ilc. ( Xfn i W’f iclrnrt k h’s rrc»»nsini( ii«m ) 


canthroj^ns peoj)!e. but imi( h the s.mie in foim W'eideni eii h (ahiilates 
the range ol (laiiial capatitN in SinanthM)[)us fiom SM) (c. to 1^00 ((., 
with an a\eiage ol 107a ( ( . I he ( lani.il ( a[)a( iiy ol three Piihecanthi opus 
skulls, attoiding to the same author, a\eiages StiO ((. I he m.iMinuni 
lengths of Sinanthropus skulls range from Kia mm. to 207 mm., w ith an 
average ol 101 mm., whidi is [)robabIy considetablv above the Pithe 
canthropus mean. The average maximum bieadths ol Sinanthiopus 
skulls apparently vary fiom about 1.37 mm. to I 13 mm., and tluse again 
exceed those of the two Pithetanthropus .s|)e( irnens. rh(‘ greatest 
breadth of the skull vault in Sinanthropus is low^ down on the side walls 
ot the skulls, just above the ears — an apelike feature. Total height ol 
Sinanthropus vaults is about 1 1,") mm., against about 10.7 miri. in Pithe 
« canthropais. The length breadth index of Sinanthropus skulls averages 
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72.2, whirli is very long-headed, as are also the majority ol fossil and 
modern liiiinan skulls. 

The Sinanthropus lorehcad is receding, but there is a distinct bump 
on the frontal o( most spec imens that is missing in Pithecanthropus. The 
Iicavy, piojecling Irontal torus is separated Irom the forehead by a dis- 
tinct lurrow, also lacking in Pithecanthropus. A [)rominent ridge or 
sagittal crest runs clown the middle of the skull Irc^m front to back, and 
on either side the parietals aie flattened, giving a gablc-sliajje to the 
\aulL 1 his same feature occ urs in Pithec anthrc»|)us and in some modern 
skulls, notably those of Eskimo and Australians. There is also a well 
developed occi|)ital crest or torus, which not cjnly extends across the 
entire occipital bone, but also is prolonged into the lateral mastcjid 
legion and isc ontinued in a supiamastoid crest. The frontal and occipital 
toii and the sagittal ciest .ue a part of a reinforcement system that 
loims the aic liitec tural Iramework cjf the skull. Xcjthing of this sort is 
found in the apes. In Sinanthropus, and e\en to a greater extent in 
Pithecanihioj)us, the cranial bones are extremely thick and massive, 
much mo'e s - dian in any ape. 

riie Irontal sinus (an air sj)ace in the thickness of the frontal bone 
above the root of the nose) is \ery small in Sinanthropus, in contrast with 
its huge si/e in Pithec anthr()|)us. 

riie lace of Sinanthro|)us is relatively *:mall but projecting. It is ex- 
tremelv bioad in c ompariscjii with its length — a feature that contrasts 
with the ielati\ely \eiy long faces of the great a|)es. The nasal bones 
are much bioader than those of modern man, and the nasal bridge is 
bioaci and relaii\el\ high. The nasal index (relation of breadth of nasal 
apciiine to height of nose) a\ei.iges 57.2, which is xccssi\ely broad 
and cc)m|)aiable with the \alues in modern \cgrc:)es. I : owever, the nasal 
floor is separated liom the aheolar process of the upper jaw by a Icnv 
iidge. I here is no nasal s|)ine. I he upper jaw is nc:)t sunken or hollowed 
out below the orbits, as in modem man. The palatal arch is relati\cly 
wider than that of the ai)es, but narrower than that of modern man. The 
surface of the |)afate is rough. tra\ersed by crests and rir^ges, as in modern 
ni.m. Pithec anihic)|)us. like tiie anthro|)c)id apes, has a smooth palate, 
riic* Sinanthropus malar (c heck l)one) is very high .ind juts forward as 
in modern Mongoloids. The orbits arc cai)acic)us, but thev may be rela- 
tively high or relatively low’. 

riic c ranial sutures of ihe Sinanthropus skull appear to close at an 
earlier age than in modern man — an apelike character that is even more 
pronounced in Pithecanthropus. 

Weidcnreich has also studied exhaustively the fragmentary lower jaws 
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of 1 1 Sinanthropus individuals. The male mandible is much larger and 
bulkier than that of recent man. but the lemale lower jaws, though 
large, do not tall outside of the range ot modern Mongolians. The index 
of robustness is obtained by taking the thickness ol the jaw at the level 
of the mental foramen and dividing it by the height ot the body ot the 
jaw at tliis point. This index amounts to 48.3 in the male Sinanthropus 
jaw. as against 38.9 in recent Mongolian man. However, the Sangiran jaw 
of Pithecanthropus is considerably thicker at that point than is any 
Sinanthropus mandible. The chin region slopes bac kward more sharply 
in Sinanthroj)i than in any human jaw measuied except the Heidelberg 
jaw. While there is no pre^per mental eminence or bony projection for 
ward in the chin legion, theie is an incipient triangular elevation ol 
this region and a very slight indentatioti ol the prolile of the jaw just 
below tlie incisor tooth roots. The roots ol the anterior teeth in the 
lower jaws are so deeply implanted that a strong conca\it\ just above 
the bony chin eminenc e, suc h as is found in modem man. would be inr 
possible. The interior of the bac kward sloping symplusis ot the mandible 
shows no simian fossa and simian shelf. Theie is a ical mental spine 
for the attachment ot the genio glossal muscles (cf. p. Kw). The shape of 
the lower dental arch is a long and relatively nanow’ cm\e. with its 
frontal part refunded and not (lattcned as in recent man. The hinder 
ends ot the arcti approach each othei /coinerge), in spite ol the great 
breadth c^f the ascending branches and concUles. On the whole, the jaws 
show more primitive human than simian featuies. 

Many Sinanthropus teeth have been louncl, the lower molars all with 
five cjr six cusps and variations ot the nrvopithc'c us pattern, d he molars 
often have complicated wrinkles of the enamel on their crowns, recalling 
the teeth ol orang titans. The premolars are apelike in theii oblicpie oval 
sliape and in the develoj^ment ot a heel or talonid. The up|)er canines 
in the males are largei than the lowers and rather |jrojec ting, the uppc*r 
incisors shcjv el-shaped. 

Pithecanthropus molars are much bigger than those c)l Sinanthropus, 
and the simian inc rease in si/c from the liist to the third molar found 
in the Java man is missing in Sinanthropus. Apparentlv, however, the 
lower canines and inc isors of Sinanthiopus are huger than those ol Pithe 
canthropus. Yet, thus tar, tliere has been tound in Sinanthiopus no apish 
diastema or gap between upper canines and lateral inci.sors, such as 
occurs in the Pithecanlhrojjns IV upper dental arch. 

Apart from teeth and pieces of the skull, only a very tew skeletal frag 
ments of Sinanthropus have been discovered. There are seven |)ieces 
of femora, two of humeri, one broken clavicle, and an i.solated wrist 
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bone (the right lunate). Yet the Sinanthropus deposits abound in animal 
bones. 

The thigh bones are human in every particular, but possess some 
peculiarities. They are short and slightly bent, with the apex of the bend 
below the middle ol the sliaft at the place of smallest circumference. They 
also show marked front-to-l)ack flattening in the subtroclianteric region 
(upj)cr fifth ol the shaft) and in the popliteal region (just above the 
condyles). The linea aspera, indicative of the erect j)OSturc, is present, 
but the strongly marked ridging of the middle of the posterior surface 
of the shaft (the pilaster), usually found in the femora of modern peoples 
that walk with a bent-knee gait, is little developed. This pilaster, when 
present, is surmounted by the linea aspeia (the rough line to which the 
extensor must les of the thigh are attached) and is su[)posed to buttress 
the shaft of bowed bones. In the subtrot hanteric region, the medial and 
lateial l)t)rdeis aie tle\elt)ped trest-like — a common enough feature of 
platMiierit lemtira. A marked con\e\ity of the medial border in the 
upper half ol the shaft is reministent of chimpanzee thigh bones. The 
t rt)ss set iit'us ol tht* femt)ra show that the central or medullary canal is 
\eiy nairt)w and the walls t tirresptnidingly thick, with their thickness 
extending up tt) the \ery head end of the shaft — much farther than in 
mt)tlein man. I he interUid strut ture ol the upper part of the human 
lemur, where the head and neck are joined to the shaft, is marked by an 
elahoiatit)!! of sj^ongv t)r tantellous tissue, beautifully arranged in 
delicate trabetulae ( ’little beams”) in such a way as to combine maxi- 
mum strength and resistance to stresses with minimum weight. These 
so c. died “ttajec torial sNstems” are much less differentiated in the femora 
ol Sinanthropus than in modern man. and still less so in the apes. The 
thigh bones of Sinanthro|)us are less stout, less bowed, and (in my oj)in- 
ion) less apelike, than those of Neanderthal man, whose femora also 
lac k e\tensi\ e tra jex torial de\ elopment and a few other ad\anced features 
that are absent in the cxirly (’hinc*se l>pe. 

The Liinil femora, associated b\ Dubois with Pithecanthropus, 
are even more modem in their features than those of Sinanthropus. 
U is for this reason that ^Veidcnreich rejects the association.*^ .\s 
lar as Weiclenreic h can estimate by attempting to complete the missing 
ends of femora, one of the male Sinanthropi (Femur IV) stood about 

** It alfonlH ilic |)rc«5rnl wnicr some amusement to note ih.Tt distoverers of fossil man rarely 
'*cem to cloiihi the valiiliiv of aiii ihutiiig a mess of scaiteretl bones to one iiulix iiliial. or at 
least to one species, when the tliscoxeiies aie their own, hut when someone else discovers a 
''I'lill in one part of a hone lied .ind a feiinir or a jaw in the same deposit hut separated, tlicse 
students lo.se llieir nedidily and aie hkel\ to hetome e\iremelv skeptical Fliis psychological 
idiosyncrasy i.s hv no means limited to Prolevscir Weidrnreith 
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156 cm. (5 feet, inches). This makes the fossil man of China 
about as short as Eskimos, Ainu, and Japanese. If the women l)()re 
the modern relation of their stature to that of the males, the average 
height of tlie Sinanthropus women would be 1 t f cm. (1 feet, 
inches). However, iliis possibility brings up a point that AV^eidenreich 
emphasizes — hitherto negletted in this discussion. Ehe Sinanthro|Mis 
jaws and teeth and skull bits are divided into two gioups — one ol which 
is marked by very large si/e and the other by gieat inleriority in this 
respect. Weidenreich thinks that the big teeth, heavy jaws, and veiy 
thick skull parts belong to males, and the thinner, more Iragile bones and 
small teeth to lemalcs. He is probabU right. Recall that there is an 
enormous si/e disciepiincv between the males and females of gorillas 
and orang-utans — a dilfcrence reduced in the chimpan/ee and \iim.illy 
absent in the gibbon. However, if Sinanthropus males are as short as 
calculated, one might e\|)ec t the females, in \ ieu ol the abo\ e aigumeni, 
to fall (onsiderabK below the ordinary ratio of female* male stature. 

The collai bone and the humei i and wrist bone ol Sinanthiopus show 
no unhuman oi lemarkable features — at least none woiih discussing in 
this clementaiN \olume. 

One tidbit of Sinanthropiana has been reser\ecl lor the* c losing para- 
graphs of this abbre\ iated description. For the most part, onl\ the skulls 
of .Sinantlrropus seem to ha\e bc'en brought into the cases at Choukou- 
tien and. with the exception of the few Iragmentais postcianial i)aiis 
mentioned abo\e. there are sim[)ly no long bones, sc itebi.ie, etc . in the 
deposits. It appears that these skulls were trophies ol head hunters, and. 
furthermore, that said hunters usualK bashed in the b.rscs ol the* skulls 
when freslr, presumabK to eat the l>rains therein c ontairred. M.irn c ram.r 
also show that their owners met their deaths as a result ol skull liac tures 
induced by hea\\ blows. 

Thefiuestion naturalU .irisc-s: "Whodunnit’*'’’ Protessor W'eidc rrr eic h 
argues power fulU tirat, since the SinamlrTopus deposits \ield rcrnairrs 
of no other kind of man sa\e Sinanthropus hirnsell. it lollows that this 
amiable precursor of mi)dern .Mongoloids (Weidenr eic h’s genealogN. 

mine) must have been addicted to c annibalisrn. I see no reason whv 
this revelation should be inordinatelv shocking, in view of the fact that 
Homo saj^irns has frecpiently been a cannibal, not only in remote tirrres 
and among .savages, f)ut recently (onl\ rarely, one ho])es), when cast 
away in small boats, on rafts, and on desert islands. 

Weidcnreic h’s theorv that Sinanthropus is the ancestor of the modern 
jMongoloid divi.sion of mankind rests upon some 12 pec idiar features ol 
skull and teeth and limb bones. I'he first ol iliese is the pos-session of 
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scoop sliovel-sliaped upper incisor teeth, whicli are inordinately com- 
mon among Mongoloids hut by no means absent in other racial types. 
The second is a thickening of the bony alveolar processes on the inner 
side of the lower jaws, (ommonly known as the mandibular torus. This 
feature occuis at a maximum in modern Kskimo, but is by no means 
confined to them. Most of us attribute it t(j excessive strains put upon 
the teeth in ( hewing and tegard it as physiological, functional, and not 
hereditary. Sometimes these bony lumps on the inside of the mandible 
are clearly |)aihologi( al — tumors of a sort. I he third alleged Mongoloid 
feature is the keeling of the top of the skull in the middle line — the 
sagittal ele\aiion. So far as I know, this fc^ature is commonest in the 
native Austialian and occurs s|)oradi( ally in all races. I doubt that it is 
as common in Mongoloids as in Negroids and Whites. Other allegedly 
Mc^ngoloid features found in Sinantlnopus include: the Inca bone (a 
trans\erse suture cutting off the upper ])art of the occipital l)onc so that 
the latter loims a separate triangular bone); broad na^ \\ bones wdth little 
difference between upper and middle breadths; sii|)poscdly Mongolc^id 
resemblance of the [)iolile of the nas.d biidge; sharply angled, frontally 
oriented malars, bon\ giowihs (exostoses) on the outside of the palate, 
and thickening and l)on\ giowihs in the auditory meatus: platymeria 
(the flattening fioni to-biic k ol the upper part ol the shaft of the femur). 
Most of these features do ap])ear oftenest in Mongoloid skeletons, but 
none ol them is limited to that division of mankind. Scjme c^f them are 
gencr.iIlN considered functional oi adaptive rather than hereditarv, and 
the bonv grow ihs on palate, mandible, and tvmpanic ])latc are frecjuently 
legaided as pathological. 

Weiclenreich was able to check 71 of \ 2 \ cranial cl'.aracters of Sinan- 
tlnc)|)us (excluding the teeth and the lower jaw) apon the Pithe- 
canthrojius material. In aT of the 71 ihaiacteis the two tvpes agreed; 
8 were douliiful and a accidental. The 1 e\ce|)tional characters are: 
si/e of ilie biaincase, in which Pithec anthroptis is definitelv inferior; 
absence of a btnn|)c)n llie liontal bone* and larger frontal sinus in Pithe- 
canthiopus; the more |)iimiiive smooth foiin of the palate in Pithe- 
canihioptis; the apelike' ga|) between the c.mine and the lateral incisor 
in Pithec anthrc)|)tis (diastema). If the mandible and teeth arc included, 
fnrihei more piimiiive featuies of Pithec anthroptis are to be noted: 
the greater robustness of the frontal part nf the mandible, the increase 
in the si/e of the molars from fiont to back. On the other hand, Weiden- 
reich points out some dental features of Sinanthropus that are more 
apelike than the conditions found in Pithec anthroj)US. 

Wcicfenieich cone hides that, on the whole. Pithecanthropus and 
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Sinanthropus repiesent about the same level of human evolution but 
two different regional or racial vaiiations ol that stage.^’^ He is unwillmg 
to admit that Pithecanthropus is the moie pi imitivc type, altliough prac- 
tically all differences — and some are impouant — point to such a con- 
clusion. That the t>pes aiecloselv akin is, houevei, incontestable. Weul- 
enieich also maintains that moclein man descends dncctly liom the 
Sinanthropus-Pithecanthropus stage through the intennediate fossil 
type of Neanderthal man. VV'^e ma\ defer this problem lor later discus- 
sion. 


Dame Eoanthropns. The hnst heniale ltitellr( tual 

England and France produce great amateurs ol science \n 1 nglish 
parson or a French priest is moie than likelv to be an authoiitv on local 
anticjuities oi upon butterflies or moths, the town clerk ma\ have an 
international reputation as a folklorist Noi are these interests confinc'd 
to the educated and well to do c lasses 1 he pioneer student ol the c ai he st 
implements of man wasapettv c usioms house oflu lal in l*rance, and ihe 
discoverer of the most ancient human aitilacis nr I ngland was a grocer 
Mr. Charles Dawson was a lawver who lrve<l nr the historic town ol 
Lewes, Sussex, where the river Ouse Hows throirgh a gap rn the South 
Downs to erupt) its waters rnto the i nghsh C harrncl .it \cwh.rven. 1 or 
more than twenty years, Dawson enrplovcd his leisure time nr scan hing 
the strata of the Weald for finds ol iniciesi to natin.il science Mroiit 
eight miles to the nortfr of I ewes is .i ferule wooded Lind with cpiamt 
villages and comfortable farms. In this c h.iimrrrg Siissc \ c oimtiv is Pilt 
down Common, a moorland tract Iviirg TJn feet .drove tlie sc i 

In 1008, Mr. Dawson was walking nen Piltdown Common along a 
road that had been mended with some pe*(uliar Inown flints, inrusu.d 
in the district. He learned that these Hints were dug horn .i gravel bed in 
a nearby farm and shortly afterward visited the place I here he m 
quired for bones and fcrssils and urged the worlsmcn to keep a lookout 
for such finds Sometime later, one of the l.ihorcrs h.inded Mr. D.iwson 
an unusually thick [neceof a human parietal bone, but many se.nchcs 
failed to reveal any further animal remains Mr Dawson with true 
British perseverance, continued at inter v.ds to visit the pit and rn the 
autumn of 191 1, picked up, on one of the r.nn washed dum[>s. another 
and larger piece of the same skull, including a f)ait ol the left Inow ridge 
He then enlisted the cooperation of Sir \rihin Smith Woodward, the 
great palaeontolc^gist eff the British Museum, and together they made a 
19 ibid., p. 274. 
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systematic scan li among the spoil licaps of the gravel, to be rewarded in 
tlie spring of 1912 by the finding of the larger portion of a fossil human 
skull. 

The gravel pit lies by the side of the road in the lane leading up to 
Raikham Manor, an Fnglish larmhouse. The gravel has been laid down 
in strata by running water; its sand and stones are cemented together by 
iion oxide, and everything in it is stained a deep brown. Underneath the 
giavel depf)sit is a thin layer of yellow ( lay and, below that, the Hastings 
Reds, aiK ient rock fleposits ol the Weald. The human remains came from 
the lowei and darkei layei of the gravel just above the clay. Here were 
also iound daik brown eoliths — ( rudelv worked implements that had 
been washed into the aiK ient bed of the Onse — some of them with rolled 
and abiaded edges and some with the cutting edges still sharp. Battered 
li.igmenis ol the teeth of Mioc ene and Pliocene forms of elephant, of the 
hippopotamus, and of a beaver came out of the same fossil bed. The 
uppei stiatum ol the giavel, which is ligh^r in coIo>, yielded up some 
Hint im|)lements that weie not stained as dark as the eoliths and the 
aniimil lemains. 'Lhese upper implements aie better chipped and shaped 
than the eoliths and have been attributed to the pre-Chellean industry, 
a vaguelv c haiac tei i/t*d c lass of flint work that occ uis in the early Pleisto 
(cne |)eiiod, succeeding the foimless ec:)Iiths. 

The giavel deposit on Pilidown ('ommon was laid down when the 
livei Ouse was meandeiing over the |)laicau that is now 120 feet above 
sea level. Since then it has cut its vallev dc^wn 80 feet, and the great 
e\|).inse ol giavel, almost 100 scpiaie miles, has been elevated. When the 
Ouse* flowed over the Pilidow n |)laieau. the Fnglish Channel was the bed 
ol a great livei that chained the southein aiea of the \\\ald and of which 
the Somme and Seine weie piobablv ii ibutaries. Theie is little reason 
loi doubting that the Piltdown man lived near the beginning of the 
gl.ic i.d |)eiiod. His age is estimated horn 200,000 years to 1,000,000 
veais. For the moment we need concern oin selves no further with the 
piodigal dr.dis upon time made by geologists. 

1 he itagments ol the Pilidown skull recovered include the larger 
patt ol the lelt side of the fionial bone with the outer portion of the 
oibit, almost the whole ol the left paiieial bone and about two thirds of 
the light, most of the lowei p.iit of the occipital bone including the 
hinder maigin of the foramen magnum. . ’most the entire left temporal 
l)one. the nasal bones, the light half ol the mandible, and a lower canine 
tooth. Since one half of the skull is almost an exact duplicate of the 
other half, it is possible to reconstruct the missing side from the cor- 
t^t'sponding parts of the side found. All of the skull bones are very thick, 
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averaging from 8 to 12 nim. as against a modern range of 4 to 8 mm. 
There is no question of a pathological thickening. 

Each half of a lower jaw or mandible consists of the horizontal tooth- 
bearing part — the body — and the portion that extends up to the tem- 
poral bone and articulates with it. called the ascending ramus. The 
latter terminates in a knob or condyle that fits into the articular socket 
of the skull base. In the half ol the Piltdown jaw retoveied. the condyle 
and a poition of the chin region are missing. The rest of the jaw 

with the seiond and third molar 
teeth is intact. It is almost indistin- 
guishable from that ol a (him|)an- 
zee. The chin region does not jut 
out in human st\le but lalls away as 
in .ipes. We have disciissicl the evo- 
lution ol the human jaw in a pre- 
vious scctif)n {pag(‘s Kil! Ifi!)). and 
the reade r will do well to lelresh his 
memoiv on these* points. In the* Pilt- 
elown manelible. the oiigius ol the 
genio glossal muse les uhieh work 
the* tongtu* are in .i pit. behind whie h 
tlu*ie projee is a simian pl.ne or shell, 
riie eanine tooth, lonnd some time* 
aftei the* rest of the UKmdible, is a 
massive pioje*eting tusk mueh like* 
that of a female chimpanzee. Ifie molar teeth ai e*. howev ei , within the hu- 
man range, anel the jaw, while large, is not enoi mous. Keith estimates the 
area of the [palate e onsirucled to In this jaw at a.kli e m.. as e ontrasteel with 
26.0 cm., the aveiage ol twent)-two British medical students, .‘Wka cm. 
in a female chirn|)anzc:e, and about 70 cm. in male oi.mgs and gorilkis. 

When compared with the eejinpleielv apelike jaw, the biain case ol 
the Piltdc^wn speeimen is not c^bviouslv simian. In the luting together ol 
the fragments and the parts restored lie>m the opposite side, there de- 
veloped a notable eoniioversy between Sir Aithur Keith and othei 
anatomists. The original reeonsiiue tion ol Sir Arthur Smith Woodward 
had a contracted and ajudike forehead and an ill-filled .md roof sha peel 
cranial vault with enoimouslv piojeeting lace and jaws. I he biain ease 
was also markedly lo|)sided. I)t. Smith U'oodwaid ealleel the new spec i 
men Eoanthropus dawsoni r’Dawson’s Dawn Man”). Beeause of the 
small brow-ridges and mastoid processes, the skull was thought to be 
that of a female. 



Fig. 49. Rc'itoi.uion e)t tlio Pilidoun 
skull (Eojiithrofuis dausoui) (Diauii 
with a caiiura lucid.i fif»iu the* Uiitish 
Museum cast.) 
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Keith ohjerlcd to the Smith-Woodward reconstruction ot Eoan- 
thropiis on the ground that the right side was markedly smaller than the 
left, whereas we expect primitive men and apes to have notably sym- 
metii(al skulls. Me maintained that the middle line of the skull vault 
had been intoirec tly ideniilied, in that a pottion ol the left parietal had 
been pushed over the median line to the liglit sifle so as to thrust both 
of the lateial skull walls inwaid toward the center line, thus reducing 
the height and bieadth of the vault. Keith re-identified the center line, 
|)ulling both |)aiietals outward. 'The resulting restoration yielded a 
much more (a|>a(ious biain-case with a cubical content ot 1500 cc. as 
against the 1070 cc. ol the original Smith-Woodward restoratiejn. 

In the c out se ol lui thc*i rec onsti uc tions. Keith admitted the asymmetry 
of the I* oanthio|)us brain-case, and Smith-Woodward placed the right 
and lelt parietal Iragments larther apait, so that the two main dis- 
put.ints coiueiged in their o|)inions to the extent of agreeing that the 
cranial c.ipaciis of Koanilnopus was LfaS n: 1 c(. Fiiis hgure is about 
the aserage geneially gi\en lor .iclult Fuiopean females, but Sir Arthur 
Keith (10‘fS- ii. * now changed his mind about the sex of the specimen 
and thinks that it ma\ have been male. He undertook a com])lete re- 
sune) ol the whole I.oaiitlnopus icxonstriu lion pioblem (ha\ing written 
nearly an entile volume about it in l!H3) .is a lesult of the find of the 
Swanstoinbe skidl, which he considers to represent a later Pleistocene 
clesceiidani in the Iblidown line. We shall discuss the Swanscombe find 
in laic ‘1 |)ages of this book, but here it is desii.ible onl\ to summari/.e 
Keith’s new findings on F oantln o|)Us. the biain case of which he has 
re 1 ec onsti uc tc*d.’' Meanwhile Smith-Woodward also did a new recon- 
sti uc lion of the skull, and olhei veisions wei e pioduc eel by Elliot Smith, 
Eiiediichs. Weinert. et ceieia. 

Keith’s new reconstruction gives Eoantinopus a maximum cranial 
length of 1!)") mm., which is onlv I mm more than that of his earlier 
edition, flow ever, he has nov\ modelled the* frontal bone upon a frontal 
liagment of Pilidown 1 1, disc o\ ered b\ Mi. Dawson in DJI5. This makes 
the lower part ol the foiehead almost veitical and the upper part c^f the 
liontal ncMilv bori/onial. lie |)oinisout that the frontal legion and brow- 
tidgc's of Eo.nuhiopus sec*m to have dilfeied from those ol other fc^ssil 
tnen in resembling the conloimaiion of those areas in a voting c^rang 
tathei than a chimpan/ee oi a gorilla. In liie orang. the brow-ridges are 
t tisc'd bands moulcic'd to the cinvc'd uppei rims ol the oibits, as if the 
ttpper one third ol the lims ol toi toise-shell sjiectacles were pasted to 
the top edges ol the orbits. Ehere is no continuous bemy bar. and the 
Keith, “A Resimcy." 
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supraorbital ridges do not unite in the center to form an elevated 
glabella region. Keith says that the Piltdoun hontal fragment lecovcred 
in 1915 shows this peciiliai separation of the iim like blow ridges in the 
middle Keith states also that it is possible to discern the orang like be 
gining of the supiacMbital rim or band in the liagmentai) left exteinal 
angulai piocess of the oi iginal I oaiuhiopus, but it seems to base ts( aped 
him in his eailiei woik, and the piesent uiitei must admit th it he never 
has noticed this feature on the cast I his fiontal bone actoidiug to 
Keith’s latest ideas, is elevated in the middle like that of an oi.ing, and 
he states that, from the fiontal mai kings alone he would sa) the 
Foanthropus belongs to an entiulv difleicnt phylum of uuient man 
than Sinanthropus and Pithecamluopus ’ 

Other features of Keiths new icconsti lu tion of 1 oanihiopus include 
a slight lowering of the vault, a pronounc ed oc c ipiral isv nunc ti v u he i cb\ 
the left occipital lobe of the ceiebium dc vines lu to the light ol the 
center line (jf the skull and conveiselv the light lobe ol the tciibcllum 
extends over to left of the ceniei line a downu ud bulge ol the cniiic 
basal or ceiebellar pait of the occiput which is modcinistu and m 

CT Here I \Msh to relegate to a f(M)tiu)t( s<\(ril \<r\ tcchimil ixmiis of nsimhluuc nt 
Foanthropus to anthro[K)ici forms tli it irc h inth iom|M(.h( nsihlc to tlx iIcnutitiM siiidcnt 
I he first is that Ktith now sa\s tint he nut the ist( nonu ic^ion of rili(l)un muoikiiK 
anci that he is coiiMiuca that it risnnblts the Sw iiiMoinlK skull ind thosi of niilnopoid 
a|>es in that the lateral sinus pas.s(.s dircctU from tfu o(U[>it il to the uinpoi il hoiu iiisu ul 
of crovsing o\cr amt grcx)\ing a himter ind lower ingU of tlu piiutil 1 Ins mist ikt w is 
made Inrcaiisc a missing pirt in the. astirionic icgion of tin oiigin d was ^iditid to (he 
parietal instt.id of to the tempfiral 

Keith now tfiinks that the ptc non region of tlu l*iitdow n skull hid i lionio iimpoi li mu 
Illation as III gorillas and chimp in/ee^ insteidcd tlu spin no p ii ii ( il coni u t iisiiil iii ni m 
This condition also exists in Sw mscombe Xssociiicd with ifus f/tt tiftri Jttt urnt is in iiniisii 
ally exicnsise sqii imosal irtuiilation on the lowci horde i of (he p me ( il ind it is du mu i loi 
part of the temfioril sc|ii im i ih it makes eoni ut with tlu fiom il hv i \ei\ sh illow dose i iil 
process IncidentalU Keiths reconsiriu tion gi>cs the s(|ijjinoiJs siiiuif m c Mraoidin n lU 
high arch 

I he interior of tlie skull in the pterion region ilso shows an iimisuil !e iime ueorclmg 
lo Keith where the Sslsnn fissure divuUs the fronlil fiom tlu umpoi il loin of (lie hi iin 
Keith asserts that the Sslv i m m irgm of die front d Ikmu inste id of i ndiiig in i sh.np Sv h i iii 
falx fa sickle siiapcd ridge forms a wide cursed eltv lud surf u e is in the inihro|)oid ipc^ 
which IS hitherte^ unknown in hiimin skulls In rontoimil> with this peeiiliiiiiy tlu lu mi 
cast shows that the third frontal comoimion is more anthropoid il thin in in\ oilui f<»ssil 
man, t^ecausc the area of the oriutal and trnngiilar opeiciila instc id of rising into i luiUin^ 
convexitv, isolindrual and low Keith thinks that the entire piitcin of the frontal lohe w is 
primitive and simple 

Weidcnrcich (Skull of Sirinuthropus p 2 and pissim) contests Keiths opinion as to the 
significance of the Sylvian falx or crest lie considers it not a piogressisc fe mire hut riilur 
a stnictiini] reinforcement of the skull and notes that it is extreme 1> well dese loped ii> 
Sinanthropus Pithecanthropus and iii some Neandertliai skulls and fre(|iumlY piesem m 
•.he orang He thinks that it was present in a common inecsiral form and lost inde pc ndemlv 
by modern man and the gorillas and chimpan/ces We idenie u fi ivho firmly dislKluves in the 
antiquity of Foanthropus regards the afisencc of a Svlvian crest in tliai feum as an evidenec 
of modernity 
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fan tile as contrasted with the flat, upward-slielving nuchal or inferior 
occipital plane observed in apes and in fossil forms that show a high 
attac hment of the neck muscles. 

riiis latest Keith reconstruction gives the Piltdown brain-case a length 
of lo t mm., a parietal l)rea(Uh of 150 mm., an auricular height of 110 
mm., and a ( aj^ac ity of 1358 c c. The cranial index is 79.4 — on the verge of 
round-headedness. Flic foramen magnum is sloped slightly upward 
and lot ward; the attac hments of the neck muscles are low on the occiput; 
llie poise ol the head on the sjiinal column must have been ultra-human 
and the |3osture of Koanthropus erect. 

Altliough the |)resent writer is not wholly convinced of the correct- 
ness of some (3l Sir Arthur Keith's latest revisions of the Piltdown brain- 
case, there can be no doubt of the (‘ssential humanity of this portion of 
the Foanthropus anatoms. Put we are ncm confronted with the difficulty 
ol being .isked to believe that with this c apac ions and noble-brcjwed skull 
theie went an almost completely apelike jaw. Some students have at- 
tempted to resolve this dillic ultv by assigning the jaw to a chimpanzee or 
an orang ut iii .aui the brain-case to a man. Such attempts to reconstruct 
two aiiituals ol widelv dillerent types out of complementary parts from 
the same* deposit, ctncl |3resumably belonging to one individual, arc the 
lesult of a misconception of human evolution. Kvoluticjn is not a 
h.umonioiis |)rogiession of all parts of the organism; it is a jerky and 
asvmmetiical tiansloimaiion. Some parts ol the body, such as the upper 
limb, remain much as thev are in primitive ie|)tiles; others, such as the 
loot and hnver limb, evolve rapidly to adapt themselves to a new func- 
tion. 1 he human bodv is like an old house that has been modernized 
onlv whc ie model ni/at ion is nccess.uv. It has a new foundation and the 
topmost story is greatly enlarged, but the wings are olci. Only a few re- 
adjustments have been made in the plumbing, wiring, and lighting. 

It is cpiite wrong to expect all forms of lossil man to display the same 
balance in the development ol their bodily pans. If the brain of your 
great-grandfathc'r is 15 per cent smaller than yours, you must not con- 
clude that his jaws should be 15 per cent larger, his arms 15 per cent 
longei. and his legs 15 per cent shorter Human stocks did nc3t evolve 
along the lines of one fixed and immutable pattern any more than have 
the anthiopoid apes. The .i.sscu iation of a simian jaw with a human brain- 
tase need not disturb us more than the association of a human thigh 
hone with an ajiish skull cap in the Sinanthropus fo.ssils. 

Fhe lower jaw aiticulates with the skull base in the temporal region. 
In modern mandibles, the condvles or knobs of the ascending branches 
nf the jaw fit into deep hollows in the temporal bones, called the glenoid 
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fossae. In front of these fossae are rounded elevations, the articular 
eminences. The hind walls of the glenoid fossae arc formed mainly by 
the tympanic plates, which encircle the entrances into the bony ear. 
When you move your jaw in opening your mouth or in chewing, the 
condyles slip forward onto the summits of the articular eminences. In 
the lateral movements of chewing, one condvle is somewhat in advance 
of the other and slips back into its socket beloie the otlier conies to rest. 
The pulling forward of the mandible in opening the jaws is a( com|)lished 
by the action of the pterygoid muscles, which have their origin in bony 
plates running upward behind the hard p.ilate and aie inserted inside 
the angles of the ascending branches ol the jaw. The dosing mo\ ements 
are accomplished by the temporal and m.Lssetcr muse levs, uhic h originate 
on the sides ol the skull vault and the lower borders ol the /vgomatic 
arches and are alse^ attac hed to the ase ending brane lies, the temporals 
along the internal and anterior lace, and the masseteis on the outside. 
The rotary chewing movements are diic'cted towaiel the center line — 
that is, in masticating lood on the lelt side, the lower jaw giinds toward 
the right, and v ic e versa. I hese inwaui gi iiiding movenu nis tend to wear 
the crowns ol the teeth in a slope towaid the center line ol the palate, so 
that the crowns of the lower le ft molais slope u|)ward .ind inwaui when 
deeply worn; and those ol the left up])c’r molars have a ( oiiesponding 
inclination. On the right side, the slopes are leveised. The “tri|)ping” 
of the condvlar knobs against the aiticular eminences acceleiates the 
opening of the jaws. I he condvles of the jaws sli[)|)ing loiwaiTl upon the 
articular eminences give more loom betwc*en the molar teeth toi the 
grinding of food. 

In anthropoid apes, the condvle of the jaw does not hf into a deep 
glenoid depression but moves on a slightlv c onv ca artic ulai [il.iteaii. 1 he 
back wall of the lemporo-mandibiiLir joint is not lormed as in man bv 
the tympanic plate, but bv a bonv ridge* callerl the postgic-noid proecss. 
running inward in front ol the auditory o|)ening. I he jaw ol the .ipe 
does not re)tate lateiallv in tlie movements of e hewing because the inter 
locking canines do neit permit sue h movc*menis. Tlie ape* c hews stiaight 
up and down. Hence, the wear on the* erowns of the tee th lc*nds to cause 
blunting of the cusps and [)itting of the indentations between the c usps 
as the upper and lower teeth interlcMk. For, each conical cusp (its into 
an inter-cusp depression in the oj^posing tooth above oi below, d ims, 
the teetli of an old gorilla show wear on the molar crowns in the form ol 
hills and hollows. The c rowns are nor w(»rn flat or sloping as in man. 

Now, the tempoTo Tnandif)ular joint in Foanthro|)us is a deeply e\ 
cavated glenoid cavity with a high attic idar eminence be fore it, a.s in 
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modern man. Condyles of the human shape are required to fit into the 
glenoid fossae. Unfortunately, the condyle is missing from the half of 
the mandible recovered. So it cannot be proved that the jaw belongs 
with the skull by fitting it to the temporo-mandibular joint. This absence 
of the ( ondylc has aflorded yet another op|)Oi tunity for the separatists to 
aflirm the lac k ol kinship between mandible and brain-case. They allege 
that the lower jaw, being almost wholly simian in shape, should be 
eejuipped with an ajielike condyle that wcjuld not fit the modern type of 
glenoid lossa in the lempoial bone. A lurther difficulty lies in the fact 
that a long |)rojecting canine tooth, evidently a lower canine, has been 
recoveied, and we should expect jaws with protruding apelike canines 
to be fitted to the shallow «niicnlar plateaus of the anthrcjpoid rather 
than to tiu* deeply excavated glenoid fc^ssae of mcxlern man. In order 
to fit the simian jaw to the human socket, we must nujdel upon the 
mandible a humanly shaped conch le that is incongiuotis with the rest 
ol the bone. I bis little diflicultv necxl nc)t, however, embarrass us. If 
natuie puts conjoined human and anthropoid parts into the same or- 
ganism, scr.ne vv)mpromise has to be made at the junctures. 

liec ause the skull base of Foanthropus. as reconstructed by Keith, is of 
consicleiablc* bteacith .md the sockets of the mandibular condyles are 
l*u apart, the two halves ol the lower jaw must be spread posteriorly 
in order to articulate the* j.iw to the* skull. Fins necessitates a departure 
Irom anthropoid jaw piopoi tions. I he gieat apes have long narrow' jaws 
in which the molai tooth lows conveige toward the rear so that the 
space lietwc-en ilu* molais is actuallv less than between the canines. In 
conformitv with this nan ow, Ush.iped dental arcade, the ascending rami 
of the anthropoid jaws are moderatelv close tc:)gether. The narrow skull 
base make's the distance between the glenoid fossae relatively small, 
ritus. the I’iltdown jaw cannot be fitted to the skull without mc:)delling 
the missing side and the svm|^hvsis in such a wav as to cause the tooth 
lows to cliveige iHisieriorlv and the* condvles to be spread far apart, thus 
inijiaiting to the whole jaw ap|nc)\imatelv human shape and proportions 
in bicondvl.n bieadth .uul hinder spre.id c^l the dental arch. Such a 
icstoiation increases tlie tongue space and |novides lor its movements in 
speec h. 

The association of the long canine tooth with a deep glenoid fossa 
and a pronounc ed artic ular emineiic e crc.aes, as we have said, a dilemma. 
The crown ol the tooth in cjucstion rises about 11 mm. above the neck 
and is i)oiiued. In iemale antliropoids. whose canines are much smaller 
than those ol males, the c anine crowns rise Irom Ifi to 20 mm. above the 
tK*c ks. In human races ol today, tliis elevation is rarely more than 12 or 
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13 mm. (Keith). The greatest diameter of the crown of the Piltdovvn 
canine also exc eeds that found in modern man. and the broken root was 
probably of more than human length. The crown of the tooth is hollowed 
by the grinding on it of an opposed tooth of the upper series, but the 
way in which it is worn differs from that found either in anthropoid 
apes or in man. In anthropoid apes the canine teeth are in the lateral or 
side series, but, in man, they have become reduced in si/e and are rather 
a part of the front or incisor series. In the chimpan/ee. the lower c anine 
crown fits intc^ a \'-shaped gap between the upper lateial incisor and the 
upper canine, which latter tooth is farther back in the uppei jaw than 
the opposing mandibular canine, riius, in the chimpan/ee. the canines 
act as shears, tlie point of the lower one impinging agaitist the oniei 
edge of the upper lateral incisor and the anterior edge ol the u|)pei 
canine, while the upj)er canine fits into the gap between the lower canine 
and the first premolar and grinds against both ol theii edges. Since 
the lower canine of a chimpan/ee is worn both anteriorly bv the np|)ei 
lateral incisor and posterioily b\ the up]^er canine, its inner oi lingual 
aspect presents two worn surfaces sepaiated by a lidge, showing the aieas 
abraded bv the opposing upper teeth. In the Piltdown tooth, iheic* is no 
ridge delimiting the areas of inc isor and canine wear, but the w hole innei 
surface is deepK excavated. Keith thinks th.u this weai is due to the 
upper lateral incisor alone, and that the missing upper canine ground 
only against the lower fust premolar. He explains this condition b\ the 
inference that, in Piltdown man. the lower canines had ah7ad\ been 
displaced from the lateral series to the front series and that b\ tlicdi 
approximation the chief tooth opposing the lower canine became the* 
upper lateral inc isor instead of the upper canine. 

In modern man, the blunt conical canines are. as stated, in the front 
series and are used for biting in exactly the same way as are the inc isois 
The lower jaw has rc'ceded so that the inc isois no longer meet edge to 
edge as in primitive man and the anthropoid apc‘s. but the lowei ones 
bite behind the uppers, making what is known as an “o\ei-bite.’* In 
Keith’s opinion, the canine of Foanthropus represents a transitional 
stage in the cc:)n\ersion of a projecting, shearing canine of the lateral 
series to a shoit, bluni-cus[)cd canine of incisor function in the front 
series. 

The molar teeth of F*.oanthropus are longer from back to front tlian 
from side to side — an anthro[)oidal characteristic. Instead ol the molars 
decreasing in si/e from the first to the third, the second molar is laigct 
than the first and the third as large as the first. In modern man, the tliird 
molar is the smallest and the first the largest of the series. In the gorilla. 
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the molar teeth increase in size from front to back. Thus, as regards 
molar tooth size, Eoanthropiis is in a class midway between modern man 
and the apes. The lower molar teeth of modern man often have but 
four cusps. The fifth hinder cusp belongs to the ancestral Dryopitliecus 
pattern and is preserved in many modern savages. This fifth cusp is 
well developed in the surviving molars of the Liltdown specimen. Since 
the molars ol F()anthroj)us are ground flat, rotary chewing movements 
must have taken place, as suggested by the cliaracter of the glenoid fossae. 

1 he canines toulcl not then have interlocked. 

The lace of the Koantliropus must be reconstructed from forehead 
and brow-ridges, the nasal bones, and the lower jaw. Fcjrtunately, in 
1915, Mr. Dawson found three fragments of a second Piltclown skull 
on the surface of the plateau two miles distant from the site cjf the first 
discovery. These were a portic^n of the frontal carrying the inner side of 
the right orbit, a portion cjf tlie middle ot the cxcipital bone, and a left 
lower molai. These new finds ought to settle the case of the association 
of the oiiginal jaw with the skull, since the second specimen shows the 
same bioacl aiul Idgh vaultc‘d tcjrehead, and thc‘ molar tootli is declared 
to be identical with those lound implanted in the original jaw\ The 
new Iragments could not, however, have belonged to the first skull, 
since the> wei e found at too gi eat a distaiu e iiom the site of its discovery. 

The nasal bones are flat and bioad, much like those of modern 
Negroids or Austialians. I he external angle ol the brow-ridge, together 
with the root of the /vgoinatic arch attached to the temporal bone and 
the articulated lowei jaw, give some idea of the width of the face. This 
was moderate. \\ hen the jaw is artic ulated to the skull base and the 
(oronoid piocc'ss [)ut at the collect level with reteience to the /vgoinatic 
arc h. it is seen that the lac e was not overlong noi remarkably projecting. 
Details ol the nasal apeiture are ol course impossible of restoration. It 
seems c Ic'ar. however, that the nasal bridge was low’ and broad and the 
.il)C‘itu]e wide. Frc^m the heavy, but not greatl) piognathous, jaws the 
mandible clro|)|)ed away in chinless fashion. 

Keith’s rc‘ceni lecognition ol the oiang-like brow-ridges and frontal 
legion ol Foanihro|)us lecall the fact that Friedrichs in 1932 argued 
that the lower jaw' and molars of the Piltclown find were in fact those 
f>l an orang-utan, and he and Weidenreich pioposed to dissociate this 
mandible fiom the skull and give the foimer the name and status of a 
new fossil a|)e — Hoi eof)itUc( us.'* To the jiresent writer it is incon- 
U’ivable that a fossil orang should have roamed England in Ixiwer 
Pleisioc ene limes, since no remains of fossil great apes have ever been 
discovered in England and none in the whole European continent later 
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than MicK'ene times. There is, however, the supplementary evidence of 
the orang-like cliaracter of the original teeth associated by I)iil)ois with 
Pithecantltropiis I, which von Koenigswald has dismissed as those of a 
fossil orang and cjuite alien to Pithecanthropus. It is one thing to at- 
tribute teeth to a fossil orang in Java, wheie the animal doubtless dwelt 
in the late Pliocene, and ipiite another to hypothecate an ape ol this 
kind in England in the Pleistocene. Finally, we have the opinion of 
Gregory and Heilman to the effect that the South .Mrican fossil man 
apes show marked resemblances in some ways to orangs and their sug- 
gestion that the ct^inergence ol human and orang characters may be 
due tc^ a common and rapid sepaiation ol both ol these animals from a 
protc^iy pical, c himpan/ee-like precinsoi. Putting togethci all ol thc‘se 
disjointed opinions .ind sc raps ol e\ iclenc e, thei e cmci ges the |)iol)al)iliiy 
that some nearly luiman and lullv human types of carU man paralleled 
the orang in teeth, biow-ridges. lorehcMd < onloi mation. and conia\iiy 
of the middle lace, whereas others lesemblecl ratlua the (him])an/ee- 
gorilla line with surpraoi bital toii, lleeting frontal regions, and mid- 
facial prognathism. 

Herr vo)i Heidelberg: His Hark Was U'omc tluvi His Bite 

Six miles to the southeast ol the uni\eisii\ town ol Heide lberg is a 
huge sandpit, close by the little village ol Mauei. I his |)it has been dug 
ihiough the valle\ deposits ol a stieam that Hows into the .\cTkai riser, 
itself a tributary ol the Rhine. I he pit has been worked down almost 
to the valley l)oltom, which is .d)out HO h'et above sea level and ‘J()0 
miles fnjin the mouth of the Rhine. IU*cause of the ( leai st i at ilu at ion ol 
its glacial depcjsits and the rem.iins of fossil animals louud in its bc*d. 
the Mauer sandpit has long bc*en a f.ivoiiie place loi e\|)loratious of 
geologists and palaeontologists. Dr. Otto Sc hoetensac k, Iccimer on ge- 
ology at the Tniversity of Heiclelbeig. made almost daily visits to this 
pit for a period of 20 years, hoping that it would vield the* remains ol 
an early form ol man. In 1007, his paiieticc* w.is rew aided, wdien the 
owner wiote him that a primitive human jaw had been lound at a depth 
of 82 feet. In his subseciuent monogtaph upon this impoitant discovery, 
Dr. Schoetensack described 21 strata overlying the resting place ol the 
mandible. 

The uppermost layers are known as the ‘rc*(ent loess.’’ a line mixture 
of .sand and clay laid down by floods and blown in eluting the droughts 
of the la.si 10.000 or sc^ years. 'This deposit is more than 18 feet in depth. 
Below are 17 feet of ‘‘ancient loe.ss” — alsf» a sandy loam, l)ut laid down 
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in tlie glaciiil epoch. Then follow a series of stratified sands in the middle 
of whicli are beds of (lay and sandy (lay alnujst 1.3 feet in thickness. 
Ten Icct below lliis clay bed the Manor jaw was found. The animal 
remains recovered Ironi the pit include ElejjJins (nifiquus, the Etruscan 
rhiiUKcros, a ty|)e of liorse transitional between the Pliocene horse and 
the modern kind, bison, two types of bears, a do^, a lion, wildcat, beaver, 
et cetera. I hese animals lived in a warm climate and siijiiji^est the Pliocene 
age, whi(h piecedes the gla( ial epoch. However, geologists are of the 
opinion that the Manor jaw belongs to the Pleistocene. It will be recalled 
that the gla( iai epo( h consisted of lour advances of the ice sheet, sepa- 
rat(‘d by periods of ( onsiderable duration in which the climate became 
Avarmer. (ieologists have usually attributed the Heidelberg jaw to the 
first or second interglacial peiiod, with the probabilities faxoiing the 
former. Now /euner, who has resur\e\ed the stratigraphic evidence, 
assigns it to the inter\al between the Inst and second j)hases of the 
Mindel glatiation, the second great glacial achariie.^'' One wonders 
whether the slrat igrapinc and palaeontological evidence justifies such 
a precise dating (Mindel I, I7(),00() yeaisago: Mindel 11. EM. 000 )ears). 

I he Heidelberg man mas have been a geological c c)ntemi)c)rar v of the 
Piltdown Ladv, but he was no nc‘ar relation of that early English intel- 
lectual. Had the) met, thev would scarcelv h.ive been on speaking 
terms. I hev were no more alike than are the orang-utan and the chirn- 
pan/ee. 

The Heidelbeig man is repr eseirted onlv bv his well preserved lower 
|aw with all ol its teeth in place. Ihit what a jaw it is! It cc:)nsiderably 
exceeds in si/e even the piodigious c him|)an/eedike chew ing apj^aratus 
of the Dawn Ladv. I he bodv is thick, cleej). and chirrless; the ascending 
ramus is of enormous breadth (00 mm. as compared with 37 mm. in 
moderns). Lire chin region lalls awav as in apes, without any vestige 
ol a lorw.nd jutting mental process, l ire genio glossal muscles take their 
origin from a simian |)it or fossa, instead ol from the tubercles char- 
acteristic ol man. Hut there is no simian shell stia|)ping tergether the two 
halvc\s ol the jaw at the svnrphvsial region, such as regularly occurs in 
apes .uul is a feature ol the Piltdown mandible. Lire lower border of 
the body of the rnarrdible is correave as in babc^ons. corrtrarv to the con- 
dition found in airthropoid apc‘s aird irrair. 

Perhaps the nrost astonishirrg feature of the Heidelberg find is the 
discrepancy in si/e betwaerr the teeth aird huge mandible in which they 
are iirrplanied. Actuallv, the teeth are of cpiite ordinary si/e. A hasty 
search tlrrough any large collection of modern crania tlrat included 
*"Zciincr. ".Arc of 'NcanHcnlial Man." pp 1-20. 
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Fig. .50. The Heidelberg jaw. (Drawn 
with a camera lucida fiom a cast and 
photographs.) 


aboriginal Australians, Negroes, and American Indians would probably 
bring to light several mandibles of lesser bulk but with larger teeth. 
The dental arch is short, wide, and evenly rounded in front, and the 
teeth are set in continuous series without gaps. The small and non- 
projecting canines have passed into 
frontal part of tlie tooth arcade 
\ and somewhat resemble iiu isors; the 

j y incisors do not lean foiward as in 

apes and some more primitive hu- 
‘ " I types, but are erect, and the 

‘ premolars are small and modern in 

X / ' / conformation. The lowei first mo- 

^ ^ five-cusped, with broad, 

‘ * rounded, and lather flat-topped 

crowns. The conser\ati\e first molai 

Fig 50. The FIeidell.erg jaw. (Drawn p,.escrvc.s tairlv well tin- old l)r>o- 
With a camera lucula fiom a cast anu * ' 

photographs.) pithecus pattern, but the sec ond mo- 

lar shows widening of the posterior 
pair of cus|)s and reduction of the hinder middle filth (usj). so that it ap- 
proaches the plus pattern of mcxlern lower molars. I he third molars 
show definite shortening and rounding of their crowns. 'The dental aich 
is adapted for tspically human, rotarv grinding movements. .Some \ears 
ago, Keith and other students laid great enijihasis upon molar “tauio- 
dontism” — the vertical deepening of the pulp cavities at the^xpense of 
the roots — whic h is markedly present in the I leidelberg teeth, ev en moie 
prcjnounced in some of the Neanderthal fossil men. .md shown to some 
extent in the molars of Sinanthropus. It was argued that these enl.iigecl 
pulp cavities are an extreme specialization away from the loncliiion 
found in the present gieat apes and in recent man. I hey were alleged 
to resemble the cc^ndition found in cud-chewing animals-- henc e the 
term “taurodontism ’ — and were addticed as evidence that Heidelberg 
man. together with the Neanderthal race, his later Pleistocene descend- 
ants. could not be the ancestor of Homo .sajfirns. Ihe Heidelbeig- 
Neanderthal line thus represented an early and divergent human off- 
shoot. This theory now has to be abandoned, since Dr. Mti/afler Seii- 
yiirek, my former student, has .shown that taurodontism or enlargement 
of the molar pulp cavities is regularly present in certain .\meric:an mon- 
keys, is extremely common in the gibbon, not infrecpient in the orang 
utan, and of sfxjradic occurrence in many modern human grou|)s.‘® It 

!• Scfiy Circle, “Pulp Cavities,’* pp. Il?>-150. Dr. MicUllcton Shaw has also shown that lauro 
doneJsm often ocriirs in the rreih of .South .African Bantu Negroids. 
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has no phylogenetic significance whatsoever. These new findings and 
the discoveries of Sinanthropus, the new Pithecanthropus specimens, 
and the South African fossil man-apes have tended to divest the Heidel- 
herg jaw of much of its im|)ortance. A few peculiarities of the very bulky 
mandible — the enormous breadth of the ascending ramus, the very 
shallow sigmoid notch, and the com avity of the basal rim — are of interest 
as primitive human specializations but of no paiticular evolutionary 
significance. Ciregoiy remarked as long ago as 19 1() that, in spite of the 
huge size of the jaw, the teeth are identical generically with those of 
Homo sapiens, Heidelberg man probably represented a crude, pre- 
Neanderthal who had a massive head, witli low brow and heavy supra- 
orbital torus, ]3rojecting jaws, and a chinless mandible. His teeth were 
hardly up to his bony specifications. 

Seauderthal Man: Darwin's First Witness 

The first ajielike fossil man to attest the corrcc tness of Darwin’s theory 
of human evolution was discoxered in bSof) in a ia\e of the Neanderthal, 
tlie \alley ol a small stream near Diisseldoif, (iermany. Since that time, 
disc ON erics ol the skeletal remains of this early race — mostly burials in 
(a\e deposits in Lurope — have been many. Before describing the Ncan- 
derthal men. we may outline theii position in tlic geological and archae- 
ological se(|uences established f)y the study of Pleistt)cene deposits in 
f mope. 

In the high plateau graxel de|>osits ol southern England and northern 
li.incc, Miich belong to the Pliocene peiiocl before the onset of the 
glaiiations, baitcic*d, foimless. chipped stones lia\e been discovered 
wliich are claimed by many archaeologists to have been sliaped or used 
l)\ e.nl\ man. I hese chipped flints are called eoliths, “stones c^f the 
dawn.” and some of them look like crude scra|)eis. borers, choppers, and 
Ollier tools known to ha\e been fabiicaied and used by man at later 
periods. .No lumi.ui bones of Pliocene date ha\e been discovered up to 
now, and man> cautious students of man’s early attempts at stone- 
woiking refuse to accept these eoliths as genuine tools or artifacts, since 
it is clear enough that they ma> have been shaped by earth pressure, 
stream battering, fiost ac tion, or other natural agencies. 

In the later gravel deposits of the Plei^tocene. mostly laid down on 
terraces of the river vallexs ol western Furo|)e in interglacial phases, 
tnnnisiakable stone axes apjiear. I here were four major advances of 
die ice sheet in Furope aiul North .America, separated by long inter- 
glacial periods in which the climate was temperate to tropical. The 
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rivers just outside of the glaciated areas usually narrowed and excavated 
their beds during a glaciation and deposited thick layers of sand, clay, 
and gravel in those beds during the wann interglacial periods. Thus, 
they began as new streams in the warm Pliocene period, flowing through 
wide and \ery shallow valleys, and. in successive phases of the Pleisto- 
cene. narrowed and scoured out their beds, leaving a siu cession of steps 
or terraces, each co\eied with layers of gravel and other deposits. The 
highest tciraces have the oldest gravels, containing the remains of the 
most archaic fauna and the crudest and eailiest stone tools chi|)ped by 
man. Successively lower terraces often yield up later aninicd forms and 
more highly evolved stone tools. 

The first chipped Hints universally admitted to be ol human origin 
are crude hand-axes, made by knocking coarse tiimming Hakes from a 
flint pebble, discarding these Hakes, and keeping tlie coie, oi residue, as 
a tool. Sc3metimes. the butt end. to be held in tlie h.ind. is lelt unwoiked 
and still shows the ciiist of the original Hint pebble, while the business 
end of the tool has two verv sinuous edges converging to a point, pio- 
dticed bv sti iking large chips alteinatelv horn both laces ol the [lebble. 
The resulting implement is roughly peai sha|)ecl and can be used as an 
axe or a pick. In another tvpe the edge is cairied cleat lound the butt, 
so that both sides ol the tool aie chipj)ed 4dl ovei and an almond shape 
is produced. These hand-axes ol the earliest and crudest foims have 
often been rolled about in the gravels until the edges and the sh.u p 
ridges of the scars made bv the removal ol tiimming ll.ikcgj, aie uoin 
and battered. .\lso. the surlaccs of the tool, ^^here the crust oi loiiex 
has been lemovecl. mav be staitied oi patinaied to .i vellow d.nk brown, 
or china white color, accoiding to the length ol lime that the implement 
has been exposed on the siuiace. the chaiac let ol the oiiginal Hint, and 
the amount of iron and various other matcnials c.inied in the water and 
in the soils in wfiich it has been embe-dded. 

The crudest hand-axes. ic*cogni/able b> their irregulailv wavy edges, 
belong loan industrv named Abbevillian or Chellc*an, liom tvpical sites, 
and seem to date bac k at least to the Inst ol the ihiee inteigkic iai |)eriocls 
and to tlie second glaciation that followed. In the second intciglacial 
period, which was of enormous duration the hand axes aie much better 
worked, with straighter edges and more regular shapes. They are thinner 
and have been produced by detaching finer trimming flakes by the use 
of a wooden billet for a c hipping tool ratlier than a stone pebble, riu-se 
tools belong to the .Acheulean industry. They go through a long course 
of evolution in which they become smaller, better chi|)pcd, and more 
triangular. They occur in the river drift gravels from the second inter 
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glacial period through the next glaciation and the third or last genial 
interglacial period. With the Abbevillian and Acheulean hand-axes are 
found vaiir)us scrapers, knives, and borers made of flint (lakes, but the 
majority ol these are ol the same types and workmanship throughout, 
sc^ that they cannot be identified with any j)articular industry except 
by their association in the gravels with the stereoty|)ed and classifiable 
liaiid-axes. to now, the skeletons of Neanderthal man have not been 
louncl in the giavels ol river terraces in association with Abbevillian or 
Ac hc*ulc*an axes. I he majority cjI the (inds of this arc haic type of man have 
been cave burials, dated Irom the Inst halt ol the lourth or last glacia- 
lion. A lew Neanderthal skeletons in Ciermany have been rec overed from 
limc‘stone c|uairies or either river deposits that date back at least to the 
last interglac iai period (which may have begun 17’), 000 to 150,000 years 
ago) and pc i haps even to the third glaciation, hut in such deposits the 
Slone tools are not hand-axes but c rude and amorphous Hake implements. 

In the caves ol western Fairope and Palestine, the stone tools that 
were usc‘d b\ Neanderthal man belong to an industry called Moustcrian. 
horn the tvpc* '^ue at Le Moustiei. Dordogne, France, where the culture 
was liist ideiitilicxl. Oidinarilv, the implcanents are made ol Hakes rather 
than coics, and one side is lelt unwoiked. showing a smooth, cone hoidal 
suilace wlicuc* it has been detached horn the oiiginal block or core. 
(Ihaiac leiistic allv , this unworked suilace in a Hint Hake implement 
shows at the lop, where it has been detached irom the core by a sharp 
blow . a so c ailed 'bulb ol jieic ussion” w hie h merges into the thinned-out 
exiiemiiv ol the Hake. 1 he outside ol the Hake tool ol Moustcrian tech- 
lucpie usuallv shows some seals lelt bv dcMaching large tiimming Hakes, 
hut the business edge's aie earelullv retouched h\ the icmoval of tinv 
Hakes bv |)ressuie lather than bv pereussion. The maker pressed up 
against the edges ol the uuluiished 11. ike te)ol with a piece ol bone, horn, 
or wood, or peih.ips even a pebble, iherebv detaching minute and al- 
most veriiial Hakes, whieh bv the conllueiuc ol their scars produced a 
verv legular .ind sh.n |) edge. I hree principal ivpes ol Moustcrian Hake 
tools aie easilv ree ogni/.ible. I he Inst ol these is roughlv triangular 
uith a thick butt, showing the sii iking platlorm where the Hake was 
Ml lick off the original Hint coie. Below this butt, both edges are carefully 
letouched in convex edge's conveiging to a shaip point. This tool is the 
Mousteri.ui point. Fhe second Mousteria*' implement is a side-scraper, 
die reiouc heel woiking edge ol w hic h is parallel with the long axis of the 
Hake and op|)osiie the thic kened bun. which is held in the hand. These 
'ide-sc raiiers are often shaped something like a sc'ction of an orange. 
I hey can be used either lor scraping or for cutting. The third tvpe is 
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an end-scraper, with its retouched surface ordinarily at the butt end of 
an elongated flake. The business end is steeply flaked to a convex edge. 
These end-scrapers can be used as planes and in other ways. The Mous- 
terian industry has no bone tools, but the oblong toe bones of bisons 
were often used as flaking anvils and show the marks of flints rested 
on them in the process of manufacture. Some bones are also cut and 
scratched. 

Most of the Mousterian points and scrapers are found in limestone 
caves containing evidence of human occupation in the lorm of hearths 
and the remains of animals devoured by the cave-dwellei s. I'liese animals 
are usually species that flourish under Arctic conditions, siu h as the 
woolly elephant or mammoth, the woolly rhinoceros, and the cave hear. 
All of these are extinct mammals which were clothed with heavy (oats 
of wool or fur to enable them to withstand the rigors of a glacial ( lim.tte. 
The human skeletons found in the ca\es of Western Kiirope with these 
Mousterian implements are without exception those of the Neanderthal 
race. By the beginning of the second advance of the last great glaciation 
(Wiirm II. c. 72.000 \ears ago), the Neanderthal men had disappcMied. 
and the c ases the\ occupied had been taken over bv men of modem tyjxs 
{Homo salAeusi with different stone industries and a rudiinentarv 
graphic and plastic art. 

Neanderthal man certainlv flourished on the Kuropean continent as 
late as the end of Wium 1, which began about 1 15.000 years ago accord 
ing to Zeuner. This authorirv tentatively refers mcxsi of fhe western 
European ca\e finds to this glacial phase, but is inclinc'd to ascribe a 
number c^f the remains of .Neanderthal man discovered in Ca‘Ulral Ku 
rope and in the Near Fast to the last interglacial (which ma\ Jiave he 
gun more than 150,000 seats ago).-’* 

Remains c:)f Neanderthal man have been found in jersey, France, Bel 
gium, Ciermany, Clzec ho Slovakia, V'ugo Slavia. in Spain and on the Rock 
of Gibraltai, in Italy, and Russia. Outside of Europe, important finds 
have been made in Palestine and in the Soviet Republic of ll/l)ek. east 
of the Ciaspian Sea and south of I.;tkc Aral. Fragments of a maxilla and 
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a couple of teeth have also been found in a cave near Tangiers, Morocco. 
Some other archaic forms of fossil man with big brow-ridges in Africa 
and in Java have been assigned to the Neanderthaloid group, incor- 
rectly in my opinion. These other palaeoanthropic types, as some sci- 
entists addicted to big words call them, will be treated in their proper 
places. Since all of the Neanderthal finds cannot be described individu- 
ally. 1 have prepared for tliis section a check list of the more important 
and better authenticated discoveries, with a few facts about each. 

In the last few years, it has become apparent that there are at least 
two distinc t ty[)c‘s of Neanderthal man, a cc^nservative type and a pro- 
gressive ty|)e. The conservative type 
has a flattened-down brain-case, a 
bun-shaped protuberant cxciput, 
marked projec tion oi the jaws, and 
piMc tic ally no chin. The bones of 
the postcranial skeleton show man) 
apelike features. The |3rogressi\e 
ivpe has a latcially compressed and 
higher cranial vault, lower attach- 
ments ol the neck muscles, sub- 
medium to fair development of 
the bony chin, and features of the 
lest ol the skeleton that approxi- 
mate those of primitive l)Ut anatom- 
i(.dly modern lot ms of man. These 
i\l)es must be described se|)arately 
and in more detail l)efore we can 
discuss tlieir signiluance and their 
ielationshi|3s to Homo sapiens. 

Perhajxs the best |)reser\ed of all 
the Neandeiihal skeletons ol the classic. cc)nser\ati\e t\pe is that of tlie 
old man of La ('hapelle-aux-Sainis, found in 1(108 in a small ca\c in the 
department of (lorre/c, France. This skeleton was made the subject of 
a mastcrl) monogra|)h by Profes.sor Marcellin Boule, which describes 
in detail the c harac teristics of the ('onsersative Neanderthaloid type and 
which \vc may follc:)W’ in our general summary. 

The skull of the old man of La Chapellc-aux-Saints is very large and 
nf a bestial aspect. Tlie brain-case is very elongated and low\ the supra- 
nihital ridges immense, and the h^rehead low and retreating; the oc- 
^tptn is proiul)eiaiu and bun-shaped; the whole brain-case gives the 
ittip'^'ssion of having been flattened down. The face is long and pro- 



Fig. 31. riic skull of ilu* Neanderthal 
man of La (.hapellc iu\-Sainis. The le- 
sloied j)aUs unshach d. (Diawn with a 
camera liuida from a cast and photo- 
giaphs.) 
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jecting; the orbits are very large: the nose is long and very broad, the 
upper jaw strongly prognathous and the mandible powerlul, but with 
only a rudimentary chin. Since both face and brain-case are nearly in- 
tact, we are able to compare tlie development of tlie one with the other. 
Remembering that the anthropoid apes diller Irom man parti( ularly 
in that their faces are very large and their brain-cases very small, let 
us examine the superimposition of the profile of the Neandeithal skull 
of La Chapelle-aiix-Saints upon those of a chimpanzee and of a modern 



Chimpanzee LaChapellc— Motlern Frenchman 

Fig. 52. Sup<*i irn|>osiiion of piohles of .i < himp.in/cc skull (doncdniiu V and a 
nxMlerii Freruh skull (luoke n line) ujXMi the piofde ol th(‘ .\eandei ihaloid skull of 
Chapclle.mv Saints. I he (laniofaci.d axes (.\asion IJasnui i aie drawn to the 
same length (After Uouh*. /.es hofnrnr\ Fig ll!l. hv peiimssion ol Masson 

et Cic ) 

Frendunan (Fig. 52). The late of tlie chimpan/ce is b\ fai flic most pro 
jecting and the outline ol his cranial vault is much smaller both in 
length and in height than either ol tlie human outlines. The model n 
man has the straiglitest and least projecting lace and the loftiest skull 
with the highest forehead legion. .Neandertlial man falls between mod 
ern man and the chimpan/ee both in facial projection and in heiglii ol 
the cranial vault, but the fossil human skidl in both paits is much nearer 
to the modern human type than to the chimpan/ee. 

The (Tania of the conservative type of Neanderthal man are long 
headed, the width varying from 70 to 70 per c ent of the length. They aie 
all low-vaulted, being in the characters of the brain-case far iiiterioi to 
the type of the Piltdown Dawn I-idy. The temporal c rests, which outline 
on each of the lateral skull walks the area of attac hment of the temporal 
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muscle that works the jaw^ are not especially strongly marked, nor do 
they rise high up toward the middle line of the skull roof. The zygomatic 
arches, w'hich enchase the temporal fossae, are stouter and much less 
curvc'd than in modern man, thus approaching the anthrcjpoid condi 
lion. In apes, the hind wall of the glenoid fossa, wdiich receives the 
manclihular (ondyle, is formed by a transverse bony ridge called the 
posiglenoid process. In modern man, the |)ostglcnoid process is usually 
vestigial, since the tympanic ring which encloses the auditory cjpening 
has grown downward into a [)late that serves as the back w'all of the jaw 
joint. In Neanderthal man, the j)c)stglenoi(l |)rocess is large and keeps 
the mandibular condyle from butting against the still ring-like tympanic 
bone. The glenoid fossae are very shallow’ and resemble the articular 
plateaus of c hini|)an/ees. 

The mastoid pioc esses, those conical bony protuberanc es that project 
downward fioin the tempoial bones just behind the ear opening and 
to which arc* attached the muscles that turn the head from side to side, 
arc* prac tic alb absc*nt in anthropoid aj)es and best de\elc)j)cd in modern 
man. In the* nsfi\ati\e i\pe of NcMnderthal man the\ are small and 
almost ludimentaiN. Fhe bun-shaped and protruding occiput is tra- 
\eised from side to side b\ a swollen ridge or torus to which the neck 
muscles ate att.u hed and which is homologous with the transverse oc- 
cipital ciest in anthro|)oid a|)es. The necA muscles and ligaments are 
halted nine h higher U|) on the bac k of the skull than in modern man — 
again an ape feature. Lhe base of the skull presents main primitixe fea- 
tures. W'e leinember that in lower mammals the occipital foramen (the 
gieat hole in the skull base through whicli the s|)inal cord passes to the 
hiain) is situated at the back of the skull lather than beneath it: that 
with the giadual assumption ol an upiight sitting pcjsture this foramen 
nioxes forward beneath the skull, so that in the entirc’lv upright human 
being it is well undeineath the skull \ault and the skull is poised upon 
the spinal column. l he lorainen magnum ot Neanderthal man is situ- 
ated farther b.ack in the skull base than in modern man, thus approach- 
ing the ape c ondition. 

The* face is of great si/e. Below the huge brow -ridges the root of the 
nose is dee|)ly clc*|)i essed, somewhat as in modern .\ustialians. I'his is the 
opiursiie of the anthropoid condition. The form of the nasal bones is 
idtia-human. being \ei\ broad, l he nastd. aperture is very wide, as in 
the dark races of today. The lower l)orders and the nasal spine present 
•t <levelopmenl comparable with that of modern savages. The slope of 
tile alveolar process does not merge wiili the nasal floor as in apes. On 
tlic contrary, there is a distinct na.sal sill (c f. pages 181-182). The cheek 
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bones are not at all prominent. The upper jaw is large and strongly prog- 
nathous. Instead oi the face being hollowed out beneath the orbits as 
in modern man, this area is almost Hat as in apes. This lack of suhorbital 
hollows is the result of the greatly expanded air chambers or sinuses 
in the interior of the bone. The superior alveolar border is very deep 
and strong, but does not bulge as in Negroes and Australians. In ana- 
tomical language, there is no alveolar prognathism. 

The skulls of children of the Neanderthal race are also long-headed 
and show the same low and retreating foreheads. Although in moclcrn 
man the bre^w-ridges are not usually developed until almost the end of 
adolescence, the Neanderihaloid children show earlv in lile the be- 
ginning of the great supraorbital crests that arc such a striking leature 
of the adults of the race. 

A considerable number of lower jaws of Neanderthal man ha\e (ome 
to light. 'rhe\ are all massi\e affairs, but bv no mcMiis as large as the 
pondeic^us Heidelberg mandible. I'here is the merest bc*ginning of a 
chin, which, we recall, is altogether absent in the Heidelberg and Pilt- 
down forms. The s\mph\sis slopes bac kward and inward as in a|)es, but 
there is no simian shell. I here is a trace of the ape fossa from whic h the 
longue muscles take their origin in anthropoids, but in Ncanderth.il 
man the little spicules bone, called the genial tubercles, are aheacU 
developed as in modern human races. 

The teeth of Neanderthal man aie ai ranged in a vei\ broad T shaped 
arch with the canines set in the curve rather than on the sidcTol the.irch 
The canines aie not piojecting. 'Flie enlargement of the pulp cavities 
of the teeth in this race has f)een mentioned in connc'ction with Heidel 
berg man. Bottle denies this feature in the teeth of his I. a C!hapelle-au\ 
Saints specimen, but in mucli wotn teeth ol elderly individuals the 
cavities are largely eliminated, since secondary dentin forms to take the* 
plac e ot the c rown surfac cs worn down bv grinding. Bottle* mentions that 
the wear of the teeth in .Neanderthal man indie atc\s that the lower jaw 
in chewing was ihritst forward and retracted in a manner not observed 
in mcKlern man. 'Fliis perhaps explains the shallow and almost flat 
glenoid fossae and the great apelike condyles. 

The bones of the tntnk and limbs are well preserved in the conserva 
live Neanderthal skeleiclns from La Chapelle-aux-Saints and Ua Fei 
ra.ssie and give a fairly rlc*ar idea of the bitild and postitre of this archaic 
type of man. The spine is short and massive. Flic vertebrae of the neck 
have long, almost hori/onial, spinous processes, Itardiv distinguishable 
from those of the chimpanzee and radically different from the bent down 
and degenerate cervical spines of mcKlem man. These long c ervical spines 
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in Neanderthal man provide, as in the apes, attachments for the muscles 
and ligaments that support the overbalanced jaws. Because Neanderthal 
man’s face was not bent down beneath the brain-case but extended, and 
because of the great depth of his jaws, the head had to be tilted backward 
and the occiput buried in the neck, in order to provide room for the easy 
o|)ening of the jaws. These arrangements also necessitated the great 
backward projection of the spines of the neck vertebrae. 

The df)rsal and lumbar vertebrae ol Neanderthal man are poorly 
preserved. Apparently his lumbar curve was leeble and the sacrum was 
straight instead ot being anteriorly concave as in modern man. Here 
again is an apelike feature. The pelvic basins arc fragmentary, but some 
simian features may be observed even here. The pelvis of the La 
(lhapelle-aux-Saints man was very high relative to its breadth; the iliac 
blades were much flattened, and the tuberosities of the hauncli bones, 
or isdiia, very prominent as in anthropoid apes. The general features 
of the pelvis are. however, human. 

File ( ollar bones are long and arched, and the shoulder blades present 
some characters peculiar to the race. The arms were not long but ex- 
nemely massive, with very large joints. Both in the hones of the upper 
aim and of the lorearm there occur apelike details of morphology. 
.\otal)le is the strong c urvature ot the radius, the outside hone of the 
forearm. Nevertheless, the proportions ol the limh are ultra-human, 
the lorearm being very short relative to the upper arm and not enor- 
mously elongated as in the hrachiating anthro|X)ids. The hand is cjuite 
liuman. The thumb is rather shou, as are all the other digits. .Altogether, 
Neanderthal man’s up[H‘r extremity does not suggest arboreal life much 
more forcibly than d(x\s the arm of modern man. 

Naturally, weaie interested in Neanderthal man’s legs. We recall that 
the leg is a mtu h more luunan member than the arm. Perhaps this is 
why legs have always commanded a dispioportionate share of popular 
uueiest, as com|)ared with other |)arts of the anatomy. T he thigh bones 
ol Neanderthal man are strongly l)owed forward as in apes. They are 
sliort and ma.ssive with great articular heads. In their stumpy, curved 
loim they recall the gorilla and the chimpan/ee, while the straight 
Icinora of modern man rather resemble the form of the gibbon’s thigh 
hones. The femoral shafts are rounded and do not show the sharp de- 
velopment of the rough line along the postci ior surfac e (the linea aspera) 
>hat is characteristic of modern man. T his line, al)sent in apes, shows 
the attachments ol the extensor muscles concerned in maintaining the 
^^ect posture (cf. page 122). In Neanderthal man, it is sufficiently marked 
to indicate an upriglu carriage but is inferior in its development to that 
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of modern man. The tibiae or shin bones are short and strong. The upper 
surfaces of their articular heads, forming the lower part of the knee 
joint, are sloped backward, indicating perhaps that the Ncaiulertlial 
man walked with his knees bent. The shape of the tibial shatt in Ne- 
anderthal man is also reminiscent of apes in that the sharp S-sha|)ed shin 
crest of modern human bones is but slightlv (le\ eloped, and the cross 
section of the shaft is oval instead of piisinatic . 

Tlie skeleton of the Neanderthaloid toot is of especial inieiesi be 
cause of its human adaptations. It was a supporting rather than a pie- 
hensile organ, but it retains some of tlie c haiactei isiic s of the grasping 
foot that ha\e been lost in modern human 1\|hs. I he head of the ankle 
fx)ne. which is in direct continuation with the a\is of the gieat loe, is 
skewed sharply inward, indicating that the gieai toe \\as uidels sepa 
rated from the olhei digits, f'lie \ault of the fool w.is low and the heel 
bone small. W'e recall that the anthropoid foot has a \erv shoii .and un- 
developed heel l)one, which is tipped toward the outside so that the 
animal rests its weight on the ontei boidei of the sole of the loot. In 
modern man, the base of the heel bone is ll.ittened instc.id ol luived. 
so that the bone stands upright on a pl.ine sin hue and does not loll 
over on its outer side. The heel bone canies the ankle joint, and in ni.m 
the great extension backward of tlie bone .diords leverage loi the powci- 
ful calf muscles that are attached to the hinder suilace b\ the tendon ol 
Achilles. I hese muscles lift the heel in walking (cl. [)age 120). 1 he heel 
bone or calcaneum of Neanderthal man is sinallci than th^i ol modem 
man, and its hinder tuberositv is less developed. It is inclined over 
toward theout.side, so that the weight must have been boine jiiinc ip.div 
on the cjutei side of the loot. The toe bone s aie not exii.ioidin.n ilv long, 
their onl> a|)e-like features being the letention ol the interval between 
the great toe and the othci digits. Cieneiallv spcMking. the loot ol the 
Neanderthal man is not more simian than the other pai is ol his c xiremi- 
tics. Such a foot could piob.iblv f)e fitted in a modem shoe shop. 

The approximate stature of a person in life ina) be c*siiniated lioin 
the measurements of ilie long bones of the skeleton. 1 he classic Nc.m 
derthal men were of low stature, varying from feet, 1 inch, to 3 feet. 
5 inches. Roule calculates the height of the old man ol I. a (dia|)ellc aux 
Saints at 5 feet, I inch fl.33 meters). We must, then, picture him as a 
short, bull-necked individual with massive head and heavy projecting 
jaws. The head was carried thrust forward. Ihe chest was deep and 
round, the arms of mcxlerate length, the legs very short. I he gait may 
have been a .shuffling, bent-knee walk, in which the legs were not coin- 
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pletely extended upon the thighs. On the whole, Neanderthal man must 
!iave been a rather gorilla-like type. 

Some anatomists model reconstructions of fossil skulls by building 
ip the soft parts of the head and face upon a skull cast and thus produce 
i bust purporting to represent the appeal ant e of the fossil man in life. 
When, however, we recall the fragmentary conditicjn of most of the 
skulls, the faces usuallv being missing, we can readily sec that even the 
lec onsti lie tion of the fac ial skeleton, leaves room lor a good deal of 
doubt as to details. Fo attempt to restore the soft parts is an even more 
ha/ardoi's undertaking. Fhe lips, th<* eyes, the cars, and the nasal tip 
leave no < lues on the underlying bony ])arts. You can, with ccjiial facility, 
model on a Neanclerth.iloid skull the features of a chimpan/ee or the 
lineaments of .i |)hilosopher. Fhe^se alleged restorations of anc ient types 
ol man have veiy little, if any. .scientilic value and are likely only to 
misIcMcl the public . 

Fhe ( laiiial c apac ities of the coiiseivative Xeandei tlialers are not very 
small. Fhe skull found on the Rock ol (iibraltar is that of a woman, 
and the cubit a* contents are c\stimated at IdOO ec. bv Houle. The La 
(hiina lemale skull is reckoned at Lib? cc. bv the same authoritv, and 
(he tv|)(* male skull from Neanderthal itself at I I0<S cc. Fhe old man of 
ImI ( ihapelle au\ Saints had a cranial capaciiv of cd)out 1000 ce., which 
IS lar above the average ol male F.inopc'ans today. In the gross si/e of 
the biain, the Neandei (hal anc ients weie c|uite u|) to the level of modern 
man. 

Fhe endocranial casts ol Neanderthal skulls reveal some features of 
nn|)C)itance. Fhe La Chapel le aux-Saints s|)ecimen had a long, broad, 
and low brain, with the lelt side somewhat larger than the right, indi- 
c.ning. pel haps, i ight handedness. Fhe cast gives evidence of a crudity 
and simplicitv of the pattern ol the convolutions lar different frenn the 
( c)m|)lic ated mai kings lound on modem endocranial casts. Houle com- 
p.nes his spec imeii in this respext with the brains ol mic rocephalic idiots 
and ol anthrc)|)oid ajies. 

In anthro|)oid apes, the frontal lobes constitute about 32 per cent of 
the cerebral surface, in modern man about 13 per cent, and in the 
Neanderthaloid man of Ci C’haj)elle-au\ Saints onlv 3(') per cent. Tilney 
tc'gaids the brain casts of Neanderthal man as demonstrating an expan- 
Mon ol all the lobes in compari.son with those of Pithecanthropus and 
of the Dawn Lady. Rut the frontal lobe is proportionately less cx- 
iMiided than the other jiarts of the cerebrum. Its outstanding feature 
is the prominence of the inferior frontal convolution (the speech area), 
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Conservative 

Weimar EliniiKMlorl I 1911-lti LmuMunr qiiarr)' "I’rcMoiistcrian ” '• maiulihics, remains of a child’s 

skeleton, other frapiients 

* Ehrincvlorf 11 I'l’.’.'t ” < " " fragniciuars slull Progressive 

WuTtembog Sieuihciin 1933 AlluMalgrasels ? Skull, male, minus lower jaw Progressive 



CHECK LISE 01 I’RINCIPV! NEWDERTHM. EINDS (roritinufd) 



" Mt. Carmel I93I-S2 I’lvcs. l,c^allolso• Incomplete skeletons of 12 individ- Conservative 

Moiisterian unis of various ages, man) isolated and Progressive 

fragments 

Uzbekistan Baisun 1938 Cave Mousterian Skull and lower jaw of 8-9 year old 

child 
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which is more (levelo|)ed tlian in either of the lossil types jiisi mentioned, 
rilncy rei>aids this hontal dexelopmem as indicative ol psN< hie powers 
in advance ol the more primitive tvpes .md ol .i (a|)a( itv loi speech ap 
proaching modern standards. The [)aiietal lohes aie <;ieatl\ expanded, 
according to this authority, and the piomineiu e ol the p.ti let il eminence 
rellects a greater sensoi \ development and a mote* c ompleie mastery ovei 
manual movements than is louncl in earlier lot ms ol m.m. 

The temporal lohe is also well developed and displavs a large audi- 
tory eminence, which is generally accejned as a p.nt of the speec h mec li- 
anism. In the occipital lobe, the visual and visuops\(hic areas show im 
portant increments. 

The brain stem in the conservative type of Neandeithal man, in con- 
formity with the position of the oixipital foramen and the poi.se of the 
head, was directed more obliquely than in modern man. sloping down- 
ward and backward. 

Altogether. Neanderthal man s brain was a massive and primitive 
affair but distinctly human. The intelligence of this tvpe of man may 
have been but little lower than that of some primitive men of today. 

PROCR ESS l VE N E A N UK R T H A L F RS 

Two of the oldest Neanderthal skidls that have been discoveied in 
Kurope dilfei surf^risinglv from the classic and conservative Neander 
thai type as exemplified by La (lha|)elle. the Neanderilial s|)ecimen it 
self, and the Cdbraltar v\'t)man. Mie Kliiingsdorl skull was disinteired 
from a travertine c|uarrv near Weimar, (fermany, in Lilia, under geo 
logical and palaeontological associations which indie .ite that it dates 
back to the third or last interglacial peiiod (c. LIO.OOO vearsr). I he 
Steinheim skull came out ol a gravel pit, in llkkk neat Marbach. 
Wiirtemberg. the birth[)lac e cjf Sc biller. It is slated to belong to a genial 
interval between the Inst and second |>hasesc)t the Riss glac iaiion. which 
is the third of the lout great glacial advances ol the Pleistocene (accoicl 
ing to /cuner’s chrcmologv between li.?0,0()0 and 187,000 yars ago). It 
will be remembered that most of the western Fmo|)ean Nc andei ihaloicls 
date from the first stage of the fourth glac iai advance, the Wiirin glac ia 
tion (beginning alnnit 11.5,000 years ago. accoidmg to /eiiner). 

The Fhringsdorf .skuli, represented by a fragmentary brain-case, was 
that of an adult female according to Weidemeich. who described it. 
but, in the opinion cif Keith, belonged to a youth of about 18 years. 
Whcjever owned it seems to have met a violent death or at least an un 
seemly burial, .since there arc evidences ol no less than five wounds on 
the frontal bone, one delivered by tlie blunt implement of detective 
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sloiicvs and tin* olluTs f)y some sliai p-edj^ed weapon, prof>al)ly (jf flint. 
The skull had been Irat lined when the hr)ne was •L’teen and no other 
l)ones of the skeleton were at hand. It seems ])iobal)le that heie, as in 
ilie lair of Sinanthro|)us, somebody had been eaiin^ brains. I he leones 
ol this skull ai e thin, .nid tlie \ault is liii^h and ^able-rool-sIia[K‘d, instead 
ol flattened down as in the ( oiisen.uive Neandeithal ty])e. I he lorehead 
is also modeialely IurIi, although the brow-i idi^es aie massive, d Ids 
^upl^lol l)ital shelf is moie (leaily se|)aiated bom the loreliead curve 
than in ordinary Neanderthal skulls. Ihe skull is 190 mm. long and 
1 la inm. wide. Its craidal index is 71 — dolit lux ej)halic. d he interior 
biain sj)acc lakes up 87.7 per tent ol the skull length, the rest being in 
the bony walls. Keith says that the bony walls of classic, conservative 
Ncanderihaloids usually make up 16 per cent ol skull length, as against 
12.3 per cent in this specimen and 8 to 10 per cent in model n man. The 
cranial cajKicity was approximately 1480 cc., about the average for mod- 
ern adult male Europeans. The other leatures of the skull are mostly 
classic Neanderthaloid, inc hiding the temporal bone and the bun-shaped 
occiput with high rising nuchal attachments and cjccipital torus. 

d'he Sieinheim skull has the right side of the skull vault and face 
beautifully |)ieser\ed. It is a small aflair — only 182 mm. Ic^ing and also 
nariow. Its cranial index is 70. The sujnaorbital torus is huge, but the 
lorehe.id is not so low as in conser\aii\e .Neanderthalc^ids. The vault 
lises to a nuxlerate height and is lateially compressed rather than 
stjuashed down Neiiiiallv. I he occijiut is mediumly convex instead of 
hun-shaped. and the wisdom teeth, which aie still in jilace in the upper 
jaw, are cleliniieK smaller than the second molars. 

These \er\ eail\ Cierman .Neaiulerthaloids are prog.(^s:\e in their 
lugh piithed \aults .incl in ceriain othei leaiures. 1 he^ a])pro\imate 
Homo sapirus. We need not elaborate upon them lui'ther, because the 
Mount Caimel Neanclei thaloids ol Talestine. e\hausti\el\ studied by 
Sir .\iihur Keith and Theodoie Mi Cow n, present an entire series ol 
mote neatU lomplete skeletal mateiial ranging from an almost classic 
and (onservatiNe Neandeithal i\pe through progressixe lot ms to some 
that aie nearlx Homo .\(if)trns, A summai\ ol this material will be the 
hc‘st presentation of the im|x)itant pioblem ol the j^nssibility of a pro- 
gri‘ssi\e NcMiiderthal l\pe*s Itaxing exolxed into anatomically nuxlern 
inan.‘* 

The Mount (kiimel skeletons were biniecl in two adjoining caves, each 
‘>1 which yielded a Lexalloiso-Mousiei ian culture, probably coxering a 
considerable |)ari ol the ihiid inteiglacial period and the beginning of 

NfiC'owii am! Rrilh. S/onr of Mottril Cnunrl. Vol. II. 
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the last glaciation. The finds were made in 1931-1932 in the course of 
excavations of a joint expedition of the American School ot Prehistoric 
Research and the British School of Archaeology in Jerusalem. The work 
was under the direction of Miss Dorothy Garrod, but the skeletons were 
disinterred, for the most part, in her absence by Theodore D. McG.own 
and Hallam L. Movius, Jr. The first cave, Skiihl, produced more or less 
fragmentary remains of 10 indi\iduals, in addition to a considerable 
number of isolated specimens. The second cave, Tabun, contained the 
skeleton of an adult female, the mandible of an adult male, and sundry 
odd bones and teeth. 'Fhe progressive Neandcrthaloids come out of the 
Skuhl cave and the conservatives from Tabun. The stone tool industi ies 
are the same in both caves, but the fauna of the rabfin cave is peihaixs 
slightly more archaic. 

Our interest is primarily in the progressi\e people of Skiihl, who hist 
may be compared with the conser\ati\e Neanderthal t\|)e, as desdibed 
by Boule in his study of the man of Chapelle-aux Saints. The Litiei was 
short and stocky, u hile the men of Mount Gannel are t.ill and the women 
short or medium. Both ha\e massive heads, but the conser\ati\e type 
has 3 relatively large face, whereas this portion of the skull is not ex- 
cessively developed in the piogressive Mount Garmeliies. In contrast to 
the classic type, the progressive Neanderthaloids have vaults that are ol 
medium height or even above medium: their foicheads are moderately 
full instead of receding; their cx:cipuls are not compressed veitu.illv but 
project slightly bevond the attachment of the nei k. The e\ebi7)w i idges in 
both types are very large, but in the Palestinians thev show a tendem v to 
separate into medial and lateral pans instead ol loi ming a continuous to 
riis. The faces of the conservative Neanderthal nu n are long and piogna 
thous, but in the progressive forms they are usually of moderate length 
and orthognathous. Both tend to have flat, ajxdike malai bones, but in 
some Mount Gannel individuals a tendenev ujward the jutting cheek 
lK>nes of neanthropic man may be discerned. In both, the up|)er jaws are 
devoid of suborbital or canine fossae, but, in the conservatives, they aie 
snouted, whereas they usually are not so in the progressives. The high, 
cavernous c^rbits of the classic t)pc are re])lac ed, in the |)rogre.ssives. hv 
wide and not particularly high forms. The nose is more variable in its 
proportions in the Mount Carmel people, and the lateral margins ol 
the nose are demarcated from the face, in contradistinction to the con- 
dition found in the conservatives. The latter have much dc^eper jaws in 
the subnasal region, and the chin eminences are absent or rudimentary, 
whereas the progressive type usually has jaws of moderate depth, and 
the chin, though variable, is sometimes fairly well developed. Again, 
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the mandible in the classic Neanderthal type has a very broad ascending 
ramus, and the hinder angle is planed off or truncated, whereas the 
breadth of the ascending branch of the jaw is variable in the more ad- 
vanced type, and the hinder or gonial angle is fairly well developed. 
Teeth in the progressives are not always large as in the conservatives, 
although the molars of both types show certain primitive features. The 
mean cranial capacity of the conventional type of Neanderthal man, 
according to Keith and Bottle, is about 1100 cc.; in the Mount Carmel 
skulls it ranges in three adult males from 1518 cc. to 1587 cc., while the 
Tabun woman had only 1271 cc. and a Skuhl woman (II) between 1300 
and 1350 cc. .Vs far as the evidence of the endocranial casts permits the 
(()mi)arison of the brains of the two t)pcs, it is concluded that the size 
and form of the brain in the Mount Carmel people lacked the primi- 
tive and simian features of the conservative type. Again, instead of short 
legs and a somewhat imperfec t adaptation to the human erect posture, 
the Pah*stinians are altogether modern. ’■ 

Altogether, McCown and Keith discuss 111 skeletal characters in 
which the Moont Carmel peo|)le arc compared not only with the classic, 
(C)nser\aii\e Neandeithal t\[)e, but also with the anatomically modern 
(neanthro|)i( ) t\pe ol the Cao Magnon men who li\ed in the caves at 
the end of the glacial pei iod alter Neanderthal man had disappeared. 
Of this list, the (ount ol resemblances in the Mount (-armel people is 
as follows: Neanderthal. 16 (1 1.1 per cent); neanthropic, 32 (28.8 per 
(ent): inteiim'diate, 16 ( 1 1 . 1 percent); indeterminate. 13 (11.7 percent); 
peculiar, 1 LS.b per cent). According to this crude census, the Mount 
Carmel skeletal series is closer to modern man than to Neanderthal 
man. Howexer. the authors point out that all of these c haracters are not 
of ecpial diagnostic value, and that the larger pioportion of advanced, 
modernistic chaiac ters in the Mount C.armel skeletons have to do with 
the c onformation ol their limb bones. Since these are liable to functional 
alteiation, the c harac ters of skull and teeth weigh more hea\ily. On the 
basis of the.se latei. Me ('.own and Keith place the Palestinians in the 
palaeoanthropic (anatomically ancient) rather than neanthropic group. 

22 rtcTc is a sc‘lr((r(l lisi of more technical charaticrs in which the Moiinl Carmel people 
<liNCTii;e from the conscr\.if i\c Nc.inclcrth.il i\|>c’ in the plane of the foramen magnum which 
''lopes from iK'hind slighiU iipw.crcl aiu! forward as in modern man; in the vpiamous suture 
of tlir tcm))or.d l>onc' which is more arched than in c' >ssic Neanderthal skulls, but less than 
»n modern men. in the cKcasionalK large mastoid processes; in the convexity of the occiput, 
die lesser dc\elopment of the torus, ihe lower hafting of neck muscles and occasional develop- 
nieni of an cMernal (Hci|)ital protuberance: in the prc\alenlly neanthropic character of the 
'>nipanic plate and the glenoid fossa; in the iniermediaie stage of the differentiation of the 
''goniatic arch and malar from the maxillarv portion of the facx*; in the absence of taurodon- 
•isni of the molar tectli and in the mcHleiaie si/e of the teeth 
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So far, the present writer follows the detailed analyses of Sir Arthur 
Keith and his young collaborator with deep admiration of their skill 
and compiete confidence in the validity of their conclusions. However, 
we now approach the crucial question of the significance of the so-called 
Neanthropic trails in these otherwise Neanderthaloid human fossils. 
There are two straightforward opinions as to the phylogenetic implica- 
tions of this approximation of certain Neanderthaloid specimens to the 
anatomical status of modern man. The first is that these inogrcssive 
Neandertlialoids represent the conservative type in [^rotess of evolving 
into Homo saf)irtis. The second is that the Palestinians aie h^hiids 
between Neandeiti d man and some \arietv of Homo 

There are two priiuip.il objections to the view th.ii Neaiuleithal man 
is our direct ancestoi . (h that he shows s|)eiiali/ed trails that indicate 
an early and wide divergence horn the m.iin road of human evolution 
that leads to iiukIci n man; (2) that cornpletelv e volved inodi inislic ivpes 
of fossil man were the contemporai le-s oi pi edet essors of Ne.uideiihal 
man in westein Furopc and hence could not be his descendants. The 
first of these objex tions has been invalidated in ic'cent veais bv a whole 
series of fossil finds of human beings showing in their teeth and their 
skeletal charac ters the i)iccemeal replacements of Neanderthaloid “spe 
cializations'’ b\ modern morphologv One of the strongest reliances of 
Sir .Arthur Keith and otliei adherents of the theory of Neanderthal 
specialization was the “taurodont” molars found in Heidcdbcrg, most 
Neandertlialoids. and. to some extent, in Sinanthiopus. I'his enl.nge- 
ment c^f the pulp cav ities was supposed to be .i ruminativ e spec i.ili/ation 
quite out of line with thecvnodoiit molars (having small |)ul|) c av itievs) 
alleged to l>e c liarac teristic of all antlnopoid ape*s and modern men. 
But Dr. .Senviirek has shown tliat molar teeth with enlarged |)ulp c av ities 
are sporadic allv distrilmted tliroughout the human and inirahuman 
primates, fossil and modern. I hev rnav be a primitive, gc rrei ali/ccl 
feature ratlier tlian a spec iali/ation. In any event, rliev are no Neandc r- 
thaloid monopoly. 

The ofijecrion to an Neanderthaloid ancestry of modem man based 
upon the prior or simultaneous occurrence of Hotno saf)ietts foims 
in the geological strata that have yielded NtMnderthal man could he 
dismissed as long as the evidence of such a pre*c oc iouslv modern tv|)e 
of man could be c|uestione‘d. Ik'vies of allegcxllv Middle Pleistocene. 
Early Pleistocene, and even F^liocene finds of Homo saffiens have been 
acclaimed and ultimately discredited. \ geological bar sinister has de- 
faced their sciittheons, and they have bec*n refused admission to the 
human palaeontological society However, there has finally appeared a 
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candidate so fully equipped with geological, archaeological, and ana- 
tomical qualifications that it seems impossible to refuse her admission 
to the Daughters of the Revolution. I refer to the Swanscombe skull, 
which will be discussed in due course. By the same token, it is hard to 
deny the authenticity of the Piltdown l ady as a non-Neanderthaloid 
human being with a Homo sajjiens brain-case and a geological pedigree 
longer than that of any Neanderthal man, save only the gentleman from 
Heidelberg, whether you lea\e her her lower jaw or take it away and 
give it an a|)e. 

d he (juestioii of the possible hybridity of the ancient Mount Carmelites 
bears u|)on the main problem of a “Neanderthaloid stage” in modern 
man’s am esiry, in that there is an inherent improbability that the com- 
|)lete range ol human cNolution from conservative Neanderthal man to 
(Uil and-out Homo wil)ir)is would be manifested in such a short series, 
in so 1)1 iel a s|)a(e of time, and in such a constricted Icjcality. Some years 
age). I (oininentc'd upon this situation as follows: ” » hat Neanderthal 
man shoidd ha\e c h.inged thus rapidlv into modern man within the 
s|)a(e ol two s and a < ity lot would seem to me to be a less credible 
miiade than the (hanging ol watei into wine at Cana in Galilee, which 
was ie|)oited pel haps a(l,()()0 \eais later. ’’ On the other hand, the results 
ol a ladiial lace ini\tuie within a small group, as obser\ed in modern 
studies, aie e\acil\ the sort ol phenomena that are shown in the skeletal 
seiies fiom the(4t\esol Skfihl and rabun in Palestine. Some indisiduals, 
.uid |)ani(ul.nl\ the females, tend to reproduce almost in entirety the 
(onseix.uixe paient.d i\|)e. while the males usually \ar\ more widely 
lowaid the progiessi\e p.iient.d slock. 'The one almost tspical, classic 
Ne.uulerih.doid in the Mount Caimel asNoriment is ihc woman from 
r.ihuii, hut the Icanales ol the othei case also a])parciitly show’ more 
Ne.uidei ihaloid le.ilures than do the males. 

The (omiusion re.uhed 1)\ Keith and McCown with respect to the 
two (onii.isted inlet pi et.it ions ol the Palestinian series — whether hy- 
1)1 ids or Neanderthaloids on iheii wav to becoming Homo S(il)ictis — is 
hoih ainl)i\.dent .ind .unbiguous. In the Inst place, th^) reject the hy- 
hridi/ation expLination on the ground that to win support for such a 
thee >r\ it would l)i‘ nc(fssai\ to |)io(huf liont a Palestinian lescl as old 
;>s. or older than, the l.e\alloiso-MoiiMeiian of Mount Carmel a fossil 
form ol Homo Mifiitois th.ti eonid scr\e a. one of the principals of such 
•' Inhrid inaiinjt. To ni\ mind, this \iewpoint is analogous to that of 
'he doubting riiomas who would insist that a White father be produced 
i>i l)rrsoua x'iva belore he woidd admit that a Negress, with a bevy of 
'hildren ranging from \er\ light mulatto to almost fully Negroid, had 
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indulged in a little miscegenation. For, in the next breath, or at any 
rate in a few pages, McCown and Keith commit themselves to the view 
that Palestine was a transitional zone between an area farther to the east 
in which neanthropic man was evolving and one in the west that wit- 
nessed the evolution of palaeoanthropic man. 

Yet these authors also reject the explanation that their Mount Carmel 
people are Neanderthaloids in transition to modern man. They do not 
believe, apparently, that Homo sapiens evolved through a Ncander- 
thaloid stage. They regard the Mount Carmel people as “Neanderthaloid 
collateral or cousins of the ancestors * of the Cro Magnon type hut not 
their direct ancestors. Seemingly, they think that their 'transitional zone” 
between palaeoanthropic and neanthropic cradles of man produced by 
evolution a transitional type that was neither flesh nor fowl, but some 
kind of a red herring. In this argument. Sir Arthur Keith seems entirely 
to have overlooked his view that a western European neanthropic type 
may well have evolved through the Piltdown-S\vans(ombe succession 
before most of the Neanderthaloids CKXupied the caves ol that area. 

My own opinion, which 1 do not guarantee to be either correct or 
immutable, is that the Neanderthal genus included both a conservative 
type, which became set in the classic mould of the man of l-i Chapelle, 
and a progressive, continually evolving type, exemplihed by Steinheim, 
Ehringsdorf, etc., which may well have produced, all by itsell, some such 
archaic form of Homo sapiens as the Australian aboiiginal (minus his 
Negrito or Tasmanoid infusion). Ilowevei. 1 do not thiiTk that this 
Neanderthaloid stock was the sole sourc e of modem human tvpes. Other 
varieties c:)f Homo sapiens may well have developed and evolved ihiough 
protohuman tvpes that never carried the c liimpan/ee-gorilloid supra 
orbital torus found in the Pithecanthropus-Sinanthro|)us 1 leidelberg- 
Neanderthal succession or lineage. Further, if there weie transitional 
zones between the evolutionary arcrasot coiur.isted human tvpes, I should 
regard these as zones of intermixture and hybridization, rather than 
a sort of evolutionary no-rnan’s-land in which the genes and charac ters 
of one form and the other vacillated in the germ plasm and skeletal 
structure of the individuals therein resident. Perhaps the Neander 
thaloids became extinct because, somewhat in the manner ol the in- 
habitants of the Scilly Islands, they made their livings by eating each 
other's brains. But I think that they were absorbed and swamped by ad- 
mixtures with prcjgressive and genetically dominant types of Homo 
sapiens. When Cro Magnon met Neanderthal, one or the other may 
occasionally have bled, but I think that they surely bred (if the sexes 
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were properly assorted). That is what has happened everywhere in his- 
torical times when one type of man has encountered another. 

The Man from Rhodesia Who Needed a Dentist 

Broken Hill is in the country drained by the northern tributaries of 
the Zambesi River, about li dejp'ees south ol the equator. Here a lime- 
st|)ne hill or kopje rises 50 feet above a swampy flat. At its southwestern 
base was the entrance to a cave famous for its immense yield of fossil 
Ijones. I he splintered remains of elephants, hippopotami, rhinoceroses, 
zebra, and many other animals had literally choked the cave, which 
sloped sharply downward under the hill. The limestone, of which the 
kopje is an ()ut( rop, is ri( h in the ores of lead, zinc, and vanadium. Min- 
in, opeiations bej»an here in 100.5 or earlier and were carried deep into 
the side of the kopje, eventually cutting through the lower part of the 
(a\e. The hundreds ol tons ot bones filling the deeper levels of the cave 
were acc unudated during alternate periods of occupation by animals and 
b) human beii^gv \t some intervening pei iods the cave was untenanted, 
probably because ol flooding, rhroughout the bone deposit were found 
rude implements of (juart/ and chert. Most of the bones identified are 
those of animals that still inhabit Africa south of the ec]uator. There 
is. however, no reason for supposing that the fauna of Central Africa has 
been changed since Pleistocene times, since there were no glaciations 
here and no alternations ol heat and cold that would cause a replace- 
ment of the animal (ucupants of the region. Since the bones were im 
|negnated with the metals, they weie. as a rule, thrown with the lime- 
stone into the smelling furnace. Many a fossil man mas have gone down 
the maw ol modern industry. 

In the summer of lfl21. the miners had reached a depth of about 110 
feet below the summit of the kopje and (K) feel below ground level. Here 
they reached the cave bottom, .SO feet below water level. Mr. T. Zwigelaar, 
a miner, uncovered a human skull while working with a black boy in 
the ore at the (iO foot le\el and about 10 feel above the floor of the bone 
ca> e. No other bones were with the skull, but "the leg bone of a man** 
was found about ^ feet away. The human skull, with some other human 
bones found in the cave, somewhere or other, was sent to the British 
Museum. In addition to the skull, minui its lower jaw. there were in- 
cluded a left tibia, parts of the left femur, a sacrum, portions of two 
pelves, and part of the u|)per jaw of another individual. 

1 he .sacrum, pelves, and leg bones recovered are in no way re- 
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markable. They belonged to a man about 5 feet, 10 inches in height 
(1.78 meters). Keith, in restoring the bones of tlie lower extremity, came 
to the conclusion that the til)ia was not long relative to the femur, as in 
Negroids or .Australoids, but somewhat short as in Neanderthal man, in 
Mongolian races, and in some Kuropeans. There are no maikedly an- 
thropoidal features in these limb bones. Iliere arc large and very 
robust, with massi\c joints. The lemur is straight as in modern man, not 
bowed as in the Neanderthal race and in anthropoid apes. It has not 
the front-to-back flattening (plat>meria) of the upper portion of the 
shaft that is found in some piimitixe men and in sa\age peoples of 
today. 

The associated latcial flattetiing of the tibia (platyc nemia) is not pro- 
nounced. It mas be mentioned that these modilicaiions in the femur 
and tibia have been attributed to the bent -knee gait. Keith inlets that the 
Rhodesian man was a heavy and |)oweilul lellow, weighing .it h.ist L^OS 
pounds. His gait was as erect as ours, and he extended the leg lullv upon 
the thigh in walking.-' He could have done the ‘goose sti j) ' ol the 
German army with peileit ease. I'lie s.uium is narrow .md str.iighr but 
otherwise unremarkal)le. The si/e and mus( ul.ir m.n kings, as well .is 
other features of tlie bones, indii.ue that we .ire de.iling with .i male in- 
dividual. If only the limb bones had been lonnd, thev would have been 
referred to an entirelv modem tvpe of m.in. lint the skull is exti.iot- 
dinarily apelike. Dr. .Ales Ilrdlii’ka, who m.ide a [)ilgi image to Broken 
Hill and carefully examined the site ol the Imd. is ol the o|Tmion ih.it 
the modern-l(K)king limb boiu> do not belong to the owner ol the skull. 
The) were found several feet aw.iv horn the skull and ic |)reseni the re- 
mains of at least two individuals, one a m.ile ,ind the othei .i lem.ih*. 

Whether or not the leg f)ones f)elong with the skull is .i matter of minoi 
im|x>rtan(e. One mav dismiss it with the remark that the skull (alls lor 
leg f)ones of an uj^right walking human being of good si/e, and th.it the 
specimens sent vvith the skull hdfill these i(*(|uiremenis. 

No definite con(lusion can be le.uhed as to the geological anti(|uiiv 
of the Rhodesian find from the ev idem e available. From an evolutionatv 
fx:)int of view, it ought to f)e early PleisUxene or late IMioiene, but it is 
possil)le that an ancient and primitive tvpe of man may h.ive suivived 
to comparatively recent times in this ouiof-the-way spot in soutfi (cniial 
Africa. Tlie skull is so remarkable that it would be .in anthropological 

»» Mr. W. P. Pvcriill, in itjc British Miiviim rrfwiri on the rrm.ims of RIumIim.iii in.in. infco 
from certain fcaiiirc* of the pelvic fragiiicnis ihai Uiis iridis irlD.il u.ilkra in n su>«)()mii; |)os 
turc. The argument offered is ingenious, fnit iirKfinviru ing. Df\(rif}hnn of f/utnnn 

Remains, p. 35.) 
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discovery of the highest importance even it it had been lound in an 
ash can in a city alley. 

The hist glan( e at this skull shocks even the hardened anthropologist. 
The truly enormous brow-ridges and the bestially low forehead are really 
ooiilline lather than human. No anthropoid ape, save only the male 
gcnilla, can ecpial in si/e the gieat supraorbital bar which in this skull 


extends straight acioss the blow reg 
orbit to that ol the other. Chinipan 
zees have brow-iidges in the form 
oi llaitened auhes over the orbits. 
These arc lies thin out toward the e\- 
leinal angles and above the root oi 
the nosc’. Thc^ most massive biow- 
ridges in Neandc’i thal man also have 
tlie loim ol an evebrow (urve with 
a d(*|)i c-ssion .ibove the nose and 
thinned external edges. In the m.tle 
goiilhi, the b'cnv-ridges are thickest 
.it the external corneis ol the oibits 
and extend stiaight acioss the Iron- 
t.d legion with a (entral eminence 
i.ither th.ni a depression above the 
loot ol the nose. Rhodesi.in man has 
the ( hnn|)an/ee loi m ol biow i iclges, 
1)111 ihev a|)pio.u h the gorilloid con- 
dition in their laieial extension and 
median dev elo|)meni. and thev are i 
fossil man. 1 he* loiehead ol the R 


fiom the outside angle of one 



Fi^. 53. I he skull of Rhodesian man. 
(Dia\Nn uiih .i t.uneia liuida from a cast 
.ind j)hotogiaphs ) 

iiu li l.nvifv tlian liiose of any other 
locle.sian skull is ninth lower and 


n.uiDwer (h.in in .in\ Neandtnhal loiin and disphns little more \auli- 
m^ than that ol IMihei antluopiis. 

In oihei ie.speiis. the hiain ta.se is til piiniititc but lunnan shape, 
lienii; \tt\ loni> (‘JOS-'JIO imn.) anti relatitely narrow (1 la- 118 nnn.). 

1 he latio ol hieadth to length is ti'.) to 71 per tent. The great length 
ol the skitll is paitiall} dne to the projettion lorward ol the brow-ridges 
and hatkwaid ol the ottipital iiest. I he at iiial length of the brain 
‘a\n\, aitotiling to Keith, is only 171 nnn.. or 81.1 percent of the total 
skull length. In fuiopeans. hiain f.isily ’ength is •.12 per tent of skull 
length, in .\n,sttalian ahotigines 88..’) per tent, in Neanderthal man 86 
l>ei tent, in rithet amlno|m.s 8 1 per tent, in the thimpan/cc 81 percent, 
and in the got ilia 7.'» per t ent. rims, in this relation Rhodesian man falls 
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within the range of the apes, being inferior even to Pithecanthropus 
ercctus. 

The Rhodesian skull is low-roofed relative to its great length, but it 
shows the human expansion of the parietal region, with the highest point 
of the skull vault about one third of the way back of the coronal suture. 
Keith points out that this elevation overlies the part of the brain (on- 
trolling the movements of the limbs that have to do with the upright 
posture. 

The cubic capacity of the Rhodesian skull has been estimated v ariously 
from 1280 to MOO cc. Keith found the endocranial cast disjd.ued IMOf) 
cc. of water. This is a very small brain capac ity lor so large a skull, rilney 
thinks that the cast indicates a brain nuu h superior to those ot tlie Pithe- 
canthropus or Piltdown types, but it is too dilfeient Irom any ol the 
fossil specimens hitherto discovered to permit any assumption ol a close 
relationship. The frontal lobe slums a marked absence ol torn olui ionary 
impressions, but tlie arc is higher than in .\eandeithal man. The inlerior 
frontal convolution or speech area is. however, well developed. The 
orbital cavities have a simian depth. Fiom the Irontal lobes. Rhodesian 
man must have been a very humble sort ol human being, with capac ities 
transcending the antliropoid limits but far bc‘low those ol Homo saljirns. 
Tilney does not judge him to have been capable ot any such handicralt 
or cultural skill as characieri/ed .Neanderthal man. The paiietal, oc- 
cipital. and temporal lobes are exceedinglv primitive. The sensoiv and 
kinaesthetic areas are so poorly developed as to suggest tiLrf iheii pos- 
sessor was not an ctlu ient artisan and did not possess as wide a range ol 
motor adaptability as did Neanderthal man. 

The inferiority of the temporal lobe is so insistent as to suggest path 
ological retardaticjn in growth. It is remarkably small, and the auditorv 
eminence is gieatly limited in its development. 1 he lempoial lobes au* 
deflected inwaid in a simian fashion, because ot the smallness of the 
auditory region, Tilney thinks tliai the language cd this indiv idual must 
have been very rudimentary, I he portion of the occ ipital lobe represent 
ing the visuo-psyc hie Itiiu tions is well developed, and. in genet al. the 
lobe indicates a marked advance toward the human status as compaied 
with other parts of the brain. I'ilney agrees with Klliot Smith that 
Rhcxlesian man oc ( upies a far inferior rank in the human family to the 
Neanderthal type. 

The face of Rhcxlesian man lacks the lower jaw but is otherwise com 
piete. The distance of the front part of the jaw.s from the ear hole is verv 
great, 24 mm. more than in the average Englishman. TjO nun. less than in 
the male gorilla, and exactly the same as in the Neanderthal man of I^t 
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Chapelle-aux-Saints (Keith). The forward projection of the jaws is, how- 
ever, masked by the great projection of the brow-ridges. Anthropoid apes 
arc notable because of their great facial length from the root of the nose 
to the point on the jaw between the upper incisor teeth. Whereas an 
average dimension in Englishmen is about 70 mm., this facial length in 
Rhodesian man is 95 mm. (Hrdlicka), as contrasted with 87 mm. in the 
long-faced Neanderthal man of La (diapelle-aux-Saints. Keith states that 
tlie male gorilla approaches 110 in this measurement. The total facial 
length, including the lower jaw, must have been similarly intermediate 
between modern man and the gorilla. 

The facial breadth of Rhodesian man, according to Hrdlicka, was 
about 118 min., an ample but by no means unusual dimension. An 
enormously elongated but relatiscly narrow face is also characteristic of 
the great apes and especially ol the chimpanzee and the gorilla. The 
gieai si/e ol the brow-ridges is perhaps the most notable feature of the 
entire skull. Keith asserts that the thickness over me middle of the 
orbit (21 mm.) exc eeds that of any known skull, anthropoid or human. 
In the male go* ilia and in the biggest .Neanderthal skull this thickness is 
only 1 1 mm. It is hardiv explicable by the projection of the jaws and the 
u|)ward stress exerted in chewing, since the gorilla with less massive 
biow-ridgcs has much larger lacial prc)|ection and is ecpiipped in ad- 
dition with enormous and projec ting canine teeth which the Rhodesian 
man lac keel. T he distinguishc*d English anthropologist is inclined to 
regard this desclopment as in jrart a secondary sexual character, although 
doubtless to some extent functional. 

The orbits, which lodge the e\es. are ol great size in Rhodesian man 
and relatively very high. Here again is a definitely anthropoid char- 
acteristic, although it is sometimes found in mc:)dern man. The nasal 
hones are extremely long and broad, but the bridge of the nose was not 
high, (ireat length ol the nasal bones is a feature c^f the gorilla face, but, 
as we have seen, these beasts have nasal bridges greatly constricted and 
almost flat. In gorillas, the nasal root begins high up in the glabella 
region between the supraorbital crests; but. in man, there is char- 
ac feristically a depression below the glabella eminence, which marks the 
loot of the nose. In some tyi^es, such as Austialians, the nasal root is 
greatly dc|)ressed. This depression of the nasal root is of moderate depth 
in the Rhodesian man and asserts his hi* ianity. We recall also that in 
the gorilla the side walls of the nasal aperture merge into the slope of 
the jaw without being continued round the bottom of the nasal opening 
to form a nasal sill, whereas, in well-developed human types, the reces- 
sion of the part of the upper jaw lodging the incisor and canine teeth 
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has caused the formation of a sharp ridge delimiting the nasal floor 
(cf. page 181). In Rhodesian man, the side walls ot the aperture are lost 
in the alveolar slope, but back of their terminations is the iransvetsc 
ridge that, in modern types, fuses with the side walls to lorin the nasal 
sills. A small nasal spine is also present. The nasal aperture, in the lorma- 
tion of its lower boulers. is, then, of a very piiinitive but human type. 
More apelike eonhguration of this region may soineiinus be observed 
in the skidls of modern man belonging to the less eivili/ed laces. I he 
nasal opening of the Rhodesian man was relaiixely and ahsoluieK vei\ 
wide. In this respect he reseinl)les Nc*anderthal man and ihe modern 
Negroids and Australoids. Anthropoid ape^s show ahsoluteU wide nasal 
apertures, which are. nevertheless, narrow in u lation to the greiU length 
of the whole nasal skeleton. In geneial. it cannot be said that the nose of 
Rhe^desian man w\is markedh simian. 

The lullness ol the upper jaws in the suhorbital legion is. however, an 
apelike condition that wc have previousi) met in Neandeiihal man. lO 
a lesser degiee. it ma\ be observed among ceiiam modern Mongoloids, 
notably the Fskimo. The prodigious depth ol the upper jaw is be vond 
anvthing previously observed in a human being. The palate. f)l whidi 
this maxilla forms the su|)poi ting struc tine, isenoimous. ki*iih gives as 
its area 11 cm., as contrasted vsith .‘Ulem. in the I.a Uhapelh* au\ Saints 
skull, an estimated arcM ol a little less than .)!! ( in. in Ileidilbeig man, 
34.6 cm. in a latgejawed Austialian, and ‘Ja cm in the* avciage I* tig 
lishman of todav. .Xccoiding to the same author, the ratio ol^alate .nea 
to cranial capacitv in the Rhodc‘sian skull is l /MA (leikonnig the biain 
volume at 1300 cc .), in the 1 a (.ha]>elle-au\ Saints man 1:11, in modem 
Europeans l:')a, and in tlie chimpan/ee 1:8.7. In spite ol the huge* si/e 
of the palate, its shape is essenti.illv model n and human. It is its breadth 
rather than its lengtii that is excessive. Instead ol bc‘ing ielativc*lv long 
and narrow and T shaped, it is hoiseshoe-shaped or (‘lli|)t ic al. Ihe 
breadth is 120 per cent ol the length, a veiv lommon i.itio in modem 
man. The vault ol the piilatc' is not onlv long and e\( e|)tionall\ bioad. 
but also high, and the alveolar boideis in vshich the tee th ate implanted 
are of great thitknc'ss and strength. I he dist.ince between the canine 
teeth, according to Ke ith, is r>.3 mm., as against an aveiage bicanine 
breadth of ,39 mm. in modem Englishmen. 

The teeth themselves are of notable si/e but of modern human pio 
pwrtions. The canine teeth are rc-ducc'd to the level of the othc r teeth: the 
molars are remarkable for their width rathcT than for their length. 4’hc 
third molars are very much reduced in si/e and degenerate, a condition 
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met with in civilized man and sometimes in modern savages but quite 
unexpected in this ajielike l)rute. According to Keith, however, the 
wisdom teeth ol the chimpanzee also show reduction. The pulp cavities 
ot the teeth ot the Rhodc'sian man are not enlaroed. 

I he nursl remarkable fact about these teeth, however, is their rot- 
tenness. l en ol the 15 teeth preserved in the upper jaw have been 
alFcx ted by decay or caries. Alvc‘olai abscc‘sses have lormed at the roots of 
the molars and otlier teeth. Rheumatic changes have taken place at the 
knee* joint, whic h (il the limb bones belong with the skull) may have been 
caused by the inlection ol the mouth. There is also a peculiar perfora- 
tion about a c|naiter oi an inch in diameter in fiont of the left ear hole 
and a largei eroded hole behind the ear passage. T hese two perforations 
aie connected b\ a cinved tract ol roughenc'd and ])itted bone. It was 
oiiginalK suggc*siecl b) ^'ealsle^ that these lesions might be explained by 
the h\pothc*sis that the chionic se|)tic condition of the mouth led to 
su|)|mrati\e middle ear disease, complicated with ma'^.oid abscess; that 
(his abscess broke thiough the cortex at the base ol the process and 
Mac kc’d upward into the tcanporal fossa along the lines of least resistance. 

I lc‘ .issumed that the hole in front of the ear was due to a wound inflicted 
l)\ some shai|) im|)lemc*ni dining life and was not the cause of death.-* 
Mollison has reccaitlv made a minute stuch of these perforations and of 
a still laigei hole in the skull base, together whU certain fractures and 
niaiks on ihc’ assoc iated limb bones.- lie contended that the lioles w’ere 
made* b\ the canine teeth ol a huge- carnixoie. W'eidenreich, lunvever. 
has pointed out that the two lesions aie onl\ IS mm. apart at their closest 
point .md aie almost ciicular. 1 herclore, only a \ei\ small carnivore 
could ha\c- been the ollender, because e\en a mediuni d/ed dog has its 
( anines set muc h larther apart. Fin ther, there aie no mai k s nf the oppos- 
ing teeth and such a small caini\c)re would not ha\e the strength to 
peiloiate the bones ol this skull. aiuwaN.-" Ihe mastoid abscess thec^ry 
seems more plausible, but it is liardK probable that the hole in the 
tem|)oial bone was c.iused bs an .igeiUN inde|H*ndent of the eroded hole 
behind the eai. 

1 he pievalcaice ol dc‘ca\ed teeth and other pathological affections of 
the mouth among ci\ili/ed i^c'ojdc’s has olien been ascribed to the de- 
generation ol the jaws and teeth caused by the use ol $olly cooked foods. 
Cental caiies may pet haps be related to fio - tional atrophy of the entire 

-* Vi\Tislc*\. HlKuIrsiftft Mnfi. pp VI <».S 

Mollison. "Die Vei Irl/niiRm .ini .Sc li.idel." pp. 229“2.St. 

Weidenreicti. nf) tit . p. IS9 
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masticatory system. Here, however, we have a human type with tre- 
mendous masticatory musculature, and with large teeth showing the 
marks oi very hard usage, but nevertheless diseased. 

The skull base of the Rhodesian man shows a combination of primi- 
ti\e and relatively advanced features. It is wide relative to the breadth of 
the vault — an inferior feature — and the mastoid processes are small as in 
Neanderthal man. whereas in modern races they are large. The occipital 
foramen shows a small displaiement backward but not as marked as in 
the Neanderthal t\pe. The attachments of the neck muscles to the 
occiput are higher than in modern man. but the occiput was not buried 
in the neck as in the .Neanderthal type. We may inlet that the poise ol 
the head was intei mediate between the almost balanced condition found 
in modern man and the apelike halting of tlie Mousterian cave-dwellers. 

Keith calls attention to the fact that acromegaU, a disease *issoc iaicd 
with an unbalanced or pathological state of the pituilarN gland, produces 
in its \iciims an elongation ol the lace and jaws and an enlargc nu'iit ol 
the brow-ridges and increase in the lorehead slope somewhat similar to 
that displased b\ the Rhodesian man. In ac ronu‘gali( s, the atiaihmcnts 
of the neck muscles are increased in area, in conlonnitN with the en- 
larged face and j,iws. In the Rhodc'sian skull the l)on\ socket ol the 
pituitaiy gland, the sella turcica, shows no distortion such as usuallv 
accompanies that disease, and all ol the parts ol the skull have de\elo[)ed 
normallv and haimoniouslv. Ne\ ertheless, it is possible that the gieat 
brow-ridges, deep jaws, and othei lc*atures (ommon to thr*> and to thc‘ 
Neanderthal t\pe have been developed thiough some hv per lime lioning 
of the pituitais, not as a pathological condition but as a hereditaiy rac i*il 
complex c^f [>hvsical features. 

Thus the importance of Rhodesian man consists in his whollv simian 
brow-ridges and frontal rc*gion and in his gicMt face and jaws with 
human-shaped palate and degeiieiate teeth, his small biain ol inlet ioi 
human pattern, a poise of tlie head appto.uhing the model n and. so fai 
as can be gathered from the limb bones, a (ompletely upright posture. 
Again we may point out the essential asvmmeirv of the ivpe iliat he 
repre.senis — the combination ol simian with human features — that re- 
curs in every fossil ty[ie, although the combinations are always varied. 

Some authorities regaid the Rhodesian man as a vaii.mt ol ihe Nean- 
derthal race. To my mind, there is no real basis for such a view. Except 
in the size of the f)row-iidges and the lowness of the lorehead. the two 
types have little in common. Rhodesian man is in some respec ts inferior 
to the Ncanderthaloids and even to Pithecanthropus — especially it* 
conformation of the forehead and Irrow ridges. 
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Africanthropus njarasensis: a Candidate for African Primacy 

In 1935, Dr. Ludwig Kohl-Iarsen lound a large number of human 
skull Iragments partly on the surface and partly embedded in the sand 
on tlie northeastern shore of Lake Kyasi (Najarasa), in Tanganyika Ter- 
ritory, Last Africa. The site also was strewn witli the bones of fossil 
animals and with c i ude stone implements. I'he study of the human bones 
was entrusted to Dr. Hans Weinert, (Germany’s lorcmost authority on 
fossil man.-’ Somewhat later Weinert also rc( eived some additional finds 
of human bones from the same legion made by Kohl-I^irscn in 1938. 
The late African explorer, Dr. I Ians Reck, and Dr. L. S. B. Leakey made 
a cjuick resurv(‘y of the same* arc\a in 1!)37. Leakey and Reck referred the 
remains to the I ■ pper IMeistoc ene. sine e they were c ei tain that the deposit 
was more rc‘c ent than the Middle Pleistocene strata that sielded Oldoway 
Man. .Ml of the bones were (ossili/ed and much rolled. Lhey included 
paits of the thiee-toed Hipparion as well as remains •/{ recent animals. 
The stone im|)l(‘ments were paitly crude hand-axes of Chellean type 
and some of flic hner Ac heulean types. Kohl-Larsen s original finds seem 
to have been embedded in an anc ient bed of the lake and subseciucntly 
eroded out in part by wind action. The human bones were smashed into 
small pieces and included only skull fragments. The fust find in 1935 
included about LM)() small bits of skidl; and the 1938 resui\ey yielded 
some 'JO more fragments rc‘co\ered horn similar deposits some 430 to 
150 meters east of the oi iginal site. I hese three codec lions of fragments 
repieseiit at least three skulls, of which only the first has been restored. 
Since the neaily JOO small fiagments of this skull have been worn along 
the c‘dges and often split hori/onially so that the outei and inner tables 
of the bone aie sepaiated, the lestoraiion achiexed is hi :hl\ speculative 
and dubious. I fie pails lound usually do not make contact with each 
other. They include a iragment of the nglit brow-ridge (apparently 
somewhat iinaginati\elv resioic^d). poi lions of the hinder jMrt of the 
left side of the frontal, about hall of the left parietal, the greater part of 
tile occipital, and a piece of the left maxill.i that includes a part of the 
lower border of the nasal a|)ertnre and lodges the left canine and first 
piemolar. Lheie is also a loose molar tooth, |)robably the upper left. 
All of the teeth are greatly worn and they are not unusual in size. The 
ttinporal bone has a very small mastoid ^ 'ocess, but Weinert gives no 
jnecise desc ription of its incnphology, nor, for that matter, of the mor- 
phology of any of the oihei skull Iragments. Instead, he bases his con- 
t hisions as to the nature of the line! mostly u|)on a comparison of the 

2* Weinert, "Africiiiiiliropiis njni.iNensis.'' pp 2.V2-308. 
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curves, outlines, and measurements ol the restoration. The present 
writer has no faith in the accuracy of the restoration and conse- 
quently cannot accept the measurements and the conclusions from con- 
tours. Weinert wishes to ascribe this so-called Afrianitlirol)us to the 
Pithecanthropus-Sinanthropus group with closer allinities to the inoie 
advanced CJiinese torm. 

Even if serious consideration be given the Alric anthropus reconstruc- 
tion, its resemblance to the Sinanthropus type is not im|)ressi\e. In the 
occipital, or rear view, Afrit anthropus does not show its greatest breadth 
just above the level of the ear-holes, the most primiti\e tondition, but 
higher up. Its rounded, but somewhat llattened-down, tontonr, horn 
this aspect, is more like that of the classic Xeanderthaloids. W'eiclen- 
reich remarks that the occipital portions of the Afric anthropus skulls 
preseived (there are two incomplete occi])ir4il hones), cleailx show the 
disintegration of the occ ipital torus and also ol the frontal toms. He 
rejects Weinert’s contention of Sinanthropus or Pithec anihiopus allin 
ities for this new lossil and ieg*trcls its primitiveness as not bc voiid that 
of the European Xeanderthaloids or ol Rhodesian man. 

It seems to the piesent vviiter that Weincit has built up his \lrii.ui 
thropus in much the same wav that the ti.uliiional (ieiman scieniist 
evolved a camel from Ids inner c onsc iotisiuss and that (iennan anihio- 
pologists have built up their ideal and laigely supposititious Xoidic 
race.-® 


The Men of Solo: Scioji^ ol Pitliec(inthro}}ns 

Alter the hnd ol Pithc( atithioljns I and a siei de lApcdiiioii in Idl)^^ 10. 
whic h undertook new exc.ivations at I rinil but disc ov cm ed nothing of 
gieat consc'cjuenc e. the locusol inieiest in human phvlogenv shilled to 
Fuiope, where fossil men were c oming ihi( k and l.isi out ol i av c* dcposiis 
and c|uaii ic's. .\fter the disc overy of Sinanthropus in (Ihina, the s( ieiiiisis 
of the Cieological Suivev ol the Xeihei lands last Indies began to |)i\ 
more attention to Pleistocene formations and )av.i re emerged as an 
area of first importance foi the study of human e volution. 

In 10.31, a member of the (d-ological .Survey mapped the* high level 
river terraces along the Solo River in central jav.i. rriidl, the Inst 
Pithecanthropus site, as well as the |>laccs of subsec|uc iit finds, is in tlii'' 

** VVculcnrcK h. op rit.,p 221 

From Dn.s drutschn nnthrof)f}lnf^isrhrs Kuf hrtihurh 
"Recipe for Falaeo.'inthropif (.ouIhsIi: I .ikc I c|ii,irl rKisirr (»f P.iiis .iiv! mix wuh I P'"* 
water. Stir to a dcHi^hv fonsi%irncv Non afl<l S oips asviiird dxtnnrd ^kidl lM»nrs ;md .dl»»" 
to harden in cckiI place ScTve wiifi deiit.^che irchnisclir anihro|>oIo^i^hr .S.iikc Uo 
only) •• 
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same river valley. At Ngandong, excavations were begun on a 20-meter 
leirace rich in fossil bones. Tlie iauna here included Stegodon, Elephas, 
Hippopotamus (highly specialized), and recent species of rhinoceros, 

( aitle, and deer. I hese beds gave their name to the Ngandong Zone 
(cf. p. 289), which overlies the Trinil Zone and is Upper Pleistocene. 
In Ngandong, iheie were found j)arts of eleven fossil skulls and two 
tibiae. Whereas all ol the skeletal j)arts ol assoc iated animals were found 
in the deposit, the human remains cemsisted ol skulls cjnly, with the ex- 
(e[)lion ol the tibial Iragments. Further all cjf the skulls had their bases 
smashed in, cpiite in the same lashion that may be observed in trophy 
skulls among the Dyak of central Doineo, head-hunters who open the 
skulls in order to eat the brains. As we ha\e seen, this brain-eating 
seems to h.t\e been almost a standard practice among the human low- 
brows ol the IMeistocene. 1 he best preserved of the Ngandong skulls 
include most ol the vault and some ol the base; there’are no laces and 
no lowei jaws or teeth. I he remains of this c annihalist it barbectie seem 
to have been dtnn|)ed in one spot. Implements associated with the Solo 
men have also hrm louncl. Fhese include primitive stone tools and some 
well-workc‘d bone implements — a sort of axe made of deer antlers, a 
barbed s|)ear bead of Ujjper Palaeolithic tv pc. 

Some ol the skidls of the Solo men have been described in a pre- 
liininaiv wav bv W. F. F. Oppenoorth, a lonner member ol the staff of 
the (ieological Survev. 1 bev are all ol the same type — with heavy stipra- 
orbital ton, loiming a neailv straight, continuous ridge and merging 
into the veiv low and receding forehead imperceptibly, as in Pithe- 
c.mthropus. .uul contiarv to the groove or fo.ssa suprnglahrllaris that 
clc'inauales the biow-iidges horn the hontal curve in Sin inthro])us and 
m most Neanderihaloids, Although the laces are missing. Oppenoorth 
tliinks that the shape ol the upper orbital rims suggests a wide and not 
\eiv high orbital lorin in place ol the rounded, deep cubits that are 
usual in the conseivalive .Neanderthal tvpe. I he frontal bcane has a 
slight median riclge, so tint the vault is moderately roof-shaped rather 
til. in llaliened aiiteiiorlv. I he occiput is not flattened dc^wn as in classic 
Neanderthaloids, but the nuchal [)art. to which the neck muscles are 
haltc'd, is an almost Hat plane shelving toward the foramen magnum at 
. Ill angle of about 100' with the upper or cxcipital plane of the bone. 
\t the top of the nuchal |)lane. a very pn uinent and sharp transverse 
(lest delimits the two arcMs c>l the occiput and lorins the uppermost at- 
lacliinent of the neck muscle's. This crested lorm of torus is different 
iioni the swollen, rounded ridge fc^rm usu.dly observed in Neanderthal 
Clppcnoorih. "Fin lUMicr diliw i.ilcr Lrmcnstli." and "Place of Homo Soloensis." 
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man and is more apelike. However, both types of occipital tori — crest 
and ridge — may be obser\ed in skulls of recent man. The Ngandong 
skulls are all low-vaulted but exceed those of Pithecanthropus and Sinan- 
thropus in height. Oppenoorth has attempted to calculate or to estimate 
the cranial capacities of some ol the better preserved s|)ecimens and 
finds for two supjx)scdly female skulls (Ngandong 1 and VI) 1 UK) cc. and 
1 190 cc., resjHXtively. Ngandong \', a huge skull, is presumably that of a 
male and yields a cah ulated ca[)a( ity of I'UO tc. These figures arc, on the 
whole, below the a\erage of Neanderthaloid cranial capacities, though 
considerably above those of Pithecanthropus. Ariens Kap|)er. a noted 
authority on the brain, studied the endocranial casts of Ngandong I, 
IV, and V and came to the conclusion that the* genet al shape ol the brain 
of Solo man was mote piimiti\e than that ol Neandciihal man and 
approached in some respects that of Sinanthropus. 

The temporal bone of the Solo man is mudi more modern in (on- 
formation than that of the (onsetxaiive Neanderthaloids. Tlu' glenoid 
fossa is verv dee|i and has a well-marked articular eminence* in liont ol 
it: the tympanic plate is crested, and the mastoid process well-developed. 
The position of the foramen m.ignum in the base of the skull is desc i ihed 
as well lot ward. Oppenoorth gives the approxim.ite length of the large 
male skull (Ngandong \') as 2‘JI mm. .uid its breadth as about 1 1 1 nun. 
The height ol the c alvaria or skull c ap m,i\ have l)een about S? mm. I'he 
inner length of the skull c ap is about 17S mm., so that the index of inner 
tooutei length would be about 81. Ilowevei. these figures must be t.iken 
as merelv appioximate. Ngandong I. prol)ablv a female, has a maximum 
skull length of about 19fi mm.. ,i maximum bic'aclih ol .ipproximaielv 
144 mm., a skull-c ap height of about So mm., and a c i anial inde x ol about 
72. ,3. Ngandong V\ (according to \Veidenu*i( h another probable fem.ile) 
has the following dimensions and indices le ngth fm.iximum). 192 nun.; 
breadth, 142 mm., height from eai-holc-s. 102 mm.; calvarial height. 
81 mm.; and cranial index, 71.2. These are. then, low vaulted long 
heads of small capacity. 

Oppenoorth savs that the only posicranial bone found in lour excava 
tions on the Ngandong terrace is a riglit tibia, the u[)per pait of which 
is badly damaged. It is not short and roliiist. as are those of Neanderthal 
man. but slender and straight, with the head ptobal)ly retioverted. oi 
tipped back, as in bent-knee gaited persons. I lie slia|)e of the shaft in 
the middle is primitive and perhaps apelike. I'he sharj) shin crest <>1 
modern man (absent in Neanderthaloids) is undeveloped. If this l)one 
belonged to a male, the stature may have been about 100 cm., and if 
to a female. 161 cm. judged f)v the length of this single bone, Solo man 
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was not tall. It may be mentioned that Weidenreich and Koenigswald 
think it possible that some ol the femora attributed by Dubois to Pithe- 
canthropus may belong to the later Ngandong man. 

Weidenreich, in sc^re need ol a full and detailed study of the imper- 
fectly published Ngandong skulls for c oniparisc:)n with Sinanthropus, 
undertook his own investigation ol the material from casts.'^^ He found 
that in his compariscjn ol 121 cranial charac ters only fi!) leatures of Homo 
soloensis (as this type has been named) were available, since there are no 
teeth and no facial bones among the finds. Excluding 5 characters that 
seem to be merely individual or rac ial variations and h that are dubious, 
there remain 58 fc*atures in which Homo soloensis can be compared with 
Sinanthropus and Pithecanthropus. In these, there is almost complete 
agreement, with two exceptions: the size ol the calvaria and the cranial 
capac ity. Maximum lengths of the Ngandong skulls, according to Weid- 
enreich’s measurements on the casts, range Irom 103 mm. to 219 mm., as 
against 188mm.tc3 199 mm. in Sinanthro])us, and 17(5.5 i.un. and 18.3 mm. 
in the two Pithecanthropus skulls asailahle for measurement. Average 
maximum bre.uhh in the Solcj men is 1 1(5 mm., as against 141 mm. in 
Sinanthropus and 1,35 mm. in Pithecanthropus II. Differences in auric- 
ular height ol the skulls are e\en greatei: Soloensis 107.4 mm., Sinan- 
thropus 98.4 mm., and Pitheccnithropus II 89 mm. The capacity average 
ol the Solo tspe is not cones|)ondingl\ increased. .According to Weiden- 
reich’s calculations, it langes Irom 10.35 cc. to 1255 ex., with an average 
ol 1 100 cc. ( I hese estimates are c onsiclerabh smaller than those made by 
()|)|)en()orth.) In anv event, thev fall percepiibl) below the level of 
Neanderthal aveiage cranial capacities. The cranial diagrams and trac- 
ings suggest that the Soloensis tvpe is a little highei ihan the Sinan- 
tlnopus — Pithec anthic)|)us stage. The occipital tc^rus, though large, is 
beginning to disintegiate. Thaiactersol the Irontal mrus and the frontal 
sinus lesemble Pithec antliropus rather th.m Sinanthropus. .Mthough the 
Ngandong skidls still show the maximuin bieadth low down toward the 
skull bases — an apelike leaiure notable in Sinanthropus and Pithe- 
canthropus — there is a lendenc > lor this greatest breadth to shift upward 
to the pai ielals. 

Weidenreich concludes that the Ngandong skulls resemble Pithe- 
. canthropus more c lo.sely than Sinantliropus. that they lepresent the next 
^tage in evolution above Pithec antliropus ' ul are probably his descend- 
itnis, and that they arc more piimitive than the Neanderthaloids. With 
this cone lusion the present writer agrees. 

Weidenreich, op. cil., pp. and passim. 
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THE WADJAK SKULLS 

Professor Dubois, the discoverer of Pithecanthropus 1, had a habit ot 
diggino out of his fossil closet, after the lapse of many years, sundry 
skeletal specimens that had been brought back horn his early expeditions. 
In 1920, he produced a couple of allcgedl) fossil skulls that had bc*en dug 
up in 1889-1890 at a j^lace called Wadjak, on the southern seaboaid ol 
central Java, about 00 miles southeast of Trinil. These skulls came out 
of the conglomerate c^l terraces supposed to mark the loimer levels ol 
a dried-up. heshwater lake. Dubois considered them ol Pleistocene age, 
but von Koenigswald states that this dating cannot be conlnmed and 
that a similar pc^j)ulaiion inlnibited Java (in the Sampoeng ca\e) during 
the Nec^liihic cultural stage, whic h is geologically rc*cent. These Wadjak 
skulls had big brow-i idges and rec c‘ding loreheads hut w eie less primiii\e 
in this respect than the Solo men. The\ were long-headed and had big 
brains. Wadjak I. thought to ha\e been a lem.ile, h.id a ii.inial c.ipaciiv 
reckoned by Dubois at laaO cc. and Wadjak 11. a male, no less than 
1650 cc. These capacities are far above the level of modern l uiopcMUs. 

The palate of Wadjak II, according to Keith, etpials in its area (11 cm.) 
the record-breaking si/e ot the Rhodesian palate. The width betueen the 
second molars is ^ mm. greater than in the Rhoclesi.m skull, but the in- 
cisor, canine, and premokir teeth are smaller in the Wadjak s|)e(imen. 
and the poition ot palatal arch that lodges them is moie c onsiiic iccl. In 
W'adjak I, the [palatal area is scj. c m. — 1 c m. moi e than in niodei n \us 
tralian males and 10 cm. gre«Uer than aveiage dimensions of f nglishnu n 
(Keith). T he bieadth of the ascending branc h ot the m,mdd)le ol Wadjak 
II falls only 5 mm. short ot the unsurpassed Heidelberg jaw. 1 he chm 
regic^n is the weak, rec eding affair found in modem .\usiialians -piimi 
tive but human. The teeth of the Wadjak sktdis .ue much like those ol 
the Rhodesian skull, laige but of modern piopoi tions, espec ially in the 
canine leduc tion and in the great transveise breadth of the* molai c row ns. 

The faces of the Wadj.ik crania, according to the incom|)lc*te dc*'^M|> 
tions available, show features much like those ol the .\usiialian aboiig 
ines of today. Below the pionciunced blow ridges are low and bioad 
orbits; the nasal root is depressed below' the overhanging glabella: the* 
nasal bones are small, nairow, and very flat, but the nasal apei tines aic* 
wide. The alveolar portions of the jaws aie thrust forward as in modern 
Negroids. 

So far as can be deduced from the meager acc ount of these [avan .skulls 
given by their secretive discoverer, they were allied to the modern .\us 
tralian aborigines. But their brain-cases w'cre much l.irger and inou 
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( apacious tlian those of that most primitive of present-day races. The 
average cranial capacity of the male Australian is only 1287 cc., which is 
about ‘500 cc. less than the contents of the Wadjak crania. 

riiese Wadjak people, if they were Neolithic, almost certainly lived 
loo late to be, as Dubois thought, progenitors of the Australian aborig- 
ines. 

77ie Ajitecedents oj the Australian Aborigines 

^fost of Australia remained submerged during Primary and Secondary 
limes. It was, lirst of all, part of a huge Antarctic continent called 
(ionduanaland, which included India and the Indo-Malayan islands, 
Madagascar, and a pari of South Africa. This continent broke up, and 
parts ol it were submerged in the Indian Ocean; Australia was separated 
from Madagascar and South Africa, but maintained a connection with 
the Asiatic land m.iss until some time mward the end of the Secondary 
Kr.i. Dining this period ol Asiatic connection, Austialia received its 
(loral and faunal pojiulation. The animal and plant life cut off on this 
great island s(\ ’ns to ha\e remained almost stationary and to have pre- 
sence! a great deal c^f its Secondary character. However, the marsupials 
(liversilied most astoundingls. Nc‘ither man ncjr an) placental mammal 
originated in Australia. Man must have reached Australia by way of the 
Nfalav Peninsula, Sumatra, Java, and New (»uinea. probably well along 
m the PleistcKcne Period, during one of the glac ial phases when the sea 
le\el fell and only a short stretc h of sea had to be creassed. Tinclale sug- 
gests that this immigration took place when the old continental shelfs 
ol Sunda and Sahul, now at the lO-fathcam le\el, were above the sea. 
l‘Aen then the use ol sea going ralts or baik canoes would have been re- 
(|uired in order to biiclge g<tps c)f ‘50 or 10 miles between ’slands.^^- 

In Australia, the coirelation of Pleistocene glacial deposits, river ter- 
laces, raisc-d beaches, submerged sirandlines, sand dunes and alluvial 
deposits h.ts not yet been completcxl. However, at least three glac iations 
lia\e been recogni/ed: the Margaret, the latest mc^untain tarn stage; the 
^ ()l.ulde, the most obsic^us, c ircjuc-cutting stage; and the Malanna, the 
oldest and most e\tensi\e, an ice cap stage. The Margaret glaciation is 
lentatively con elated with the Alpine Wiirm glaciation, the last of the 
lour major glaciations of the Pleistocene, the Yolande with the European 
Riss (the third), and the Malanna with the Mindel (the second). A series 
of Australian raised beaches are thought to correspond to interglacial 
phases during which the sea level rose because of the melting ice. 

•'*2 Tindiilc, "Anii(|iiilv of M;in in |>|). 1 1 1-1 17. 

‘ Maliony, of M.m in Ansliali.i." p. 1^. 
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Among the finds of fossil or subfossil human bones found in Australia 
and New Guinea, the recently discovered Keilor skull is most important 
because its Pleistocene age appears to be irrefutable. Actually, two Keilor 
skulls have been found, but only one has been described up to now. The 
specimens were encountered with some other bones in undisturl)ed 
ground at a depth of 19 feet in a terrace adjoining the Maribyrnong 
River, and 45 feet above the river level. The sand pit that yielded them 
is a mile north of Keilor village, which lies 10 miles northwest of Mel- 
bourne, ^he discovery took place in October 1910. T he Keilor ter- 
race, in which the skulls were found, is the uppermost of three terraces 
of the Maribyrnong River which Mahony regards as representatives ol 



Fig. 54. The Keilor skull. 


the eustatic rise of sea level that occurred during the Riss Wurm inter- 
glacial period.^* 

A quart/ite flake, evidently an artifact, was found protruding horn the 
undisturbed sand of the pit close to the spot where the skull was iin 
earthed. No bones ol fossil animals were lound in the Keilor terrate. 
but, in any event, since the order in which e.xtinct rnaisupials died out 
is not known, their fo.ssil remains cannot be used at pre.sent to date de- 
posits. 

The Keilor skull, when found, was almost completely covered with a 
mineral incrustation. Tfie mandible is missing but otherwise the speci- 
men is nearly ccjmplete.'^'’^ The skull is 197 mm. long, I l‘f mm. wide; the 
cranial index (72.6) is dollchcxcphalic. The basion-bregma heigitt 
(143 mm.) is distinctly high. The cranial capacity is calculated from 

Mahony, The Keilor Fosul Skull, p. 80. 

»» Wiincicriy, “The Keilor Frmil Skull: Anatomical ncvripiion.” pp. 57-65. 
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formulae to be 1593 cc., a figure far above the averages of modern Aus- 
tralian skulls (1294 cc.) and of Tasmanian skulls (1247-1264 cc.). This 
figure, if accurate, indicates also a capacity nearly 150 cc. higher than 
that usually given for modern adult male European skulls. The brow- 
ridges and glabella arc only moderately developed; the root of the nose 
is not deeply depressed. The orbits are low; the suborbital or canine 
fossae deep; tlic nasal bones are short, broad, and concave and the nasal 
aperture broad and low, but without distint tively primitive features of 
its lower border. Fhe nasal index (51) is chamaerrhine. The shgjrt, broad 
fine of the Kcilor skull is only moderately protruding (gnathic index 
!)9.1) — less so than the average of Tasmanian skulls (101.4) and con- 
siderably below the Australian mean (104.5)."® The gnathic index ex- 
[)iesscs the diameter from the point on the upper alveolar border be- 
tween the cential incisors to the middle point on the anterior border of 
ihe loi .linen magnum as a percentage of the length of the cranio-facial 
base (loot of the nose to middle of anterior border of foiamen magnum — 
“basion-nasion”). vSkulls with indices below DiS arc orthognathous or 
straight-jaw'‘d: mflices of 103 or more are prognathous; the intermediate 
category is mesognathous. It is licre that the Kcilor skull falls. How- 
e\ei, this index is not loo useful a measure of jaw protrusion because 
it disregards the height of the face. 

4 he palate of the Keilor skull is horseshoe-shaped and very broad 
relative to its length. The third molars are reduced in size and turned 
inwards. 4 he external palatal index, which expressed the maximum out- 
side breadth of the palate as a percentage of the external length, is 1 16.6, 
uhic h puls it in the evolutionariU achanced groups with relatively broad 
palates. T.ismanian crania average 111.9 in this index and .Australian 
ciania 107.7. Both .Australian and I'asmanian skulls have palates more 
piimiiive in foim and aj^proximating the LLsba])e seen in most ancient 
i\pesof man and in aj)es. I he broad Keilor palate has a Ic^ngitudinal bony 
swelling along the center line of its root. This feature is known as the 
palatine tennis. It is (ommoncst among Eskimo. Many consider this torus 
a reinforcement against the stresses exerted toward the middle line in 
\igorous m.istication. It is imt an apelike feature. 44ic teeth of the 
Keilor skull aie so badly worn that the details of their cusp pattern 
tannot be studied, but they fall well within the size range of modern 
Easmanian and Australian teeth. The studies of Wundcrly and Adams 
on the Keilor skull lead them to conc lude that the specimen shows char- 
acters intermediate between modern Australian and Tasmanian skulls. 

Tl\c iccih and p;Uaic <»f ihc Kcilor skull have heen described by Adam. "The Kcilor Fos- 
5*11 Skull: Palate and Upper Dental Arch," pp. 71-77. 
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The Keilor skull has not the gable-roof shape of Australian vaults and 
lacks their massive brow-ridges and rough areas of muse ular attachment. 
Its parietal bosses are more pronounced than those of Australian skulls 
but less than those of typical Tasmanian crania. Incidentally, the cranial 
sutures are of a simple pattern, and the suture between the two halves of 
the frontal bone, the inetopii suture, which ordinarily closes in tlie second 
year of life, has remained open — a progressixe leature olten seen in 
European skulls but rather uncommon in jn iinitive skulls. 

The combination of Australian and rasnianian cranial leatuies in this 
specimen accords xvell with opinion tliat the modem AustiMlian native 
has sprung from an archaic White stock that has al)st)il>ed a (crtain 
amount of Negrito blood through mixture with the I asmanians who 
preceded the Australoids in the continent. The great cranial capacity ol 
the specimen agrees with the supeiior measurements of xolume lound 
in the Wadjak skulls of Jaxa, which are certainly Australoid, exen il 
their geological date is too late, as xon Roenigsxvalcl now thinks, to per- 
mit us to regard them as ancestois of tlie Austialians. 

Here, as in the South .African Uoskopoid txpes (c t. pp. .S!) 1 we en- 

counter the phenomenon of palaeolithic precuisois xvho seem to h.jxe 
had much larger brains than their pulaiixe modem descendants. Dr. 
Carleton S. Ccjon thinks that i eduction in cranial si/e is a l.iiilx constant 
phenomenon in the transition liom flonto .sajfirns men ol ihc‘ Tppei 
Palaeolithic to lecent races. Our brains max haxe shrunken since the* 
close of glac iai times. 

.Among the othei supposedlv geologic allx ancient human lemains 
found in .Australia, tlie l algai skull, accoiding to Mahony. has the best 
claim to authenticitx.'* It was lound in hS.SI. at lalgai Station, Oueeiis 
land, in Ncjirtlicrn .\ustralia, but did not tome to se icniilit notice until 
191 f. The IcK us of the find depends upon the- inemoix ol the oiiginal 
discoverer, an untrained obseiver, who pointed out to Piolessoi fdge 
worth David a spot in the bank of a gully within a lexv xaids of which 
he said he had lound the skull !f() >cmis prexioiislx. 1 he specimen x\as 
stated to have protruded from the bank about .S leet above the bottom 
of the gully. I lie skull was embedded in the tipper part of a c lav laver. 
overlaid here by 0 or 7 feet of black soil. No bones of exiinc t marsupials 
were fcjund here, but they do occur in similar c lay at vaiious places in 
the vicinity. The skull is minerali/ed to a degree similar to that exhibited 
by the Inanes of the extinct inarsupials found in this red-brown clay ol 
the Darling Dcawms. Mahony thinks the age is probably Pleistoc ene. 

The face and lower portion of the frontal bone of the l algai skull 

M Mahonv. ‘'Antii|iiiiy of Man in Australia." 26-2H 
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are in a fair state of preservation, but the vault is nothing more than a 
mosaic of fragments, which liave been pieced together by Dr. A. Stewart 
Smith. Its exact dimensions cannot be recovered, but Dr. Smith esti- 
mated the length at 192 mm. and the breadth at 141 mm., the height of 
the vault al)ove the ear holes as 105 mm., and the cranial capacity about 
i:U)0 (C. The skull is that of a boy 14 or 15 years of age. It has a very 
thi( k glabella region (the prominenc e above the root of the nose) for so 
voting a subject, and the lorehead recedes sharply as in modern Aus- 
tialians. "The faie is extremely prognathous — much more so than in 
modern naiives. However, the conlormation of both brain-case and 
lace is t) pit ally .Australian. 

As originally ret onstructed, the palate of the Talgai boy was the most 
simian e\er found in a human being and had enormous, projecting 
canine teeth. Howe\er, further studies by Dr. Milo Heilman revealed 
that the canines, although large, weie not unduly projecting, and that 
the palate, in spite of its great si/e. was cjuiie human in shape. 

Anothei famous Australian skull is the (Ic^huna specimen, wdiich is 
that of a \ery jv iinitive a|)pearing, adult male with exaggeratedly Aus- 
traloid charac ters. I his skull was i)id)lic i/ed b\ Sir Colin Mackenzie and 
Sir Arthur Keith, ''' the latter of whom consideied it a representative of 
the stock of the Talgai boy and desciibed scweral c^f its features as the 
most |)i iiniti\e heretoloie observed in man. However, Mahony and other 
competent Auslialian authorities state that there is no evidence what- 
soever of the geological anticpiity of this Cohuna specimen, which falls 
within the i.inge of model n aboriginal Australian skulls in all respects.^® 

It is unnec essar> to enumerate and describe here sundry other mineral- 
i/ed human lemains found in vaiic^us parts of .Australia ind c^f dubious 
antii|uitv. .All seem to represent ivpes closely similar to ihc^se io be ob- 
served in the present .Ausiitdian aboriginals, with some indiv idual varia- 
tions. often in the direction of larger teeth, or greater prognathism than 
the run-of-the-mill modern .\ustralian shows. The most significant fact 
is that the Keilor skull, which apparently stands alone as authentically 
Tleistocene, piesents a combination of .Australian and Tasmanian fea- 
iiues that accords with the bc‘si modern analvsis of the allmities of the 
present .Australians. 

In the Aita|)e District of New Guinea, an area in which a large Japa- 
nese army was surroundcxl and licjuidatcd tenvard the end of World 
^Var II, a fragmental y skull of possible geolc^gical antiquity has been 
discovered. It was found in 1929 by a member of the Northern Aus- 

Kcilh, \ru' Di\r(n*rurs. p 307. 

Mahony, "Ami(pht> of Man in Australia.” pp. 31-35. 



S58 


UP FROM THE APE 


tralian Geological Survey/® The skull fragments were in situ in a bed 
of littoral marine clay outcropping in the bank of a creek near Barida 
Village, Aitape, 10 miles from the coast and about 300 feet above sea 
level. Over the skull were 4 feet of undisturbed littoral deposit containing 
marine molluscs, and above this, 6 feet of gravel surinoumed by top soil. 
The marine littoral deposit forms a part of tlie Upper Wanimo series, 
regarded by tlie Survey authorities as c^f Pleistocene age. 

The Aitape skull fragments include the larger part of the frontal bone 
and portions of both parietals. Fenner, who studied tlie skull, regards 
it as that of a female, about lo years of age. who did not differ in any 
important respec t from the Southern type of the mcxlern Australian 
aboriginal. Modern .Austr.iloid looking skulls sometimes cue ur in New 
Guinea. This specimen shows no l asmanian allinities. When we dis- 
cuss Birdsell's still unpublished anahsis ol the iri-hvbrid origin ol the 
Australian race (pp. 610-()12>, we shall see that considerable sc‘gments of 
the aboriginal Australian populatic^n show little evidence ol admixime 
with the Negritoid Tasmanians. 

Precocious Adveyit of Homo Sapiens in England 

One could (ill a fat book with elaborate actounts of anatomicallv 
modern skeletal finds that are dubiously attributed to the Middle Pleis- 
tocene, the Lower Pleistocene, and even to the Pliocene and earlier 
geological periods. Because the earliest finds of NeandertTial man wcie 
referable to the first part o/ the fourth glacial advance fUppei Pleisto 
cene), and because Neanderthal man was, on the whole, rather apelike, 
it was inconccivaf)le to most anthropologists that a physically modernistic 
and unsimian human type could have [)rcccdcd him. Sir .\rthur Keith 
was perhaps the only distinguished student of fossil man who stead 
fastly adhered to the belief that the Mousterian Neanderthal men. who 
buried their dead in the caves of Western Kurojjc, were palaeontological 
hang-overs, outmoded survivors of an earlier stage of human evolution 
who persisted in some places long after Homo sapiens in all of his cerebral 
glory, with reduced teeth and jutting chin, had emergcTl from the con- 
course of our ape ancestors. 

It is very difficult td establish the geological age of chance finds of 
human remains that come out of gravel pits, railway cuttings, and other 
commercial excavations, particularly becau.se the bones are usually re- 
moved before they have been seen in position by cpialified arc haeologisis 
and geologists who can judge whether they have been introduced into 

♦0 ibid., pp. 52-.n.s 
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the deposit after it was laid down or are contemporaneous with the 
stratum {in situ). Even when there is no question of a burial or any other 
intrusive agency, the exact geological age ol the layer in which the bones 
occur is often arguable or indeterminate, so that the discounter of high 
antiquity always has an advantage. Thus, case after case of finds of Homo 
sajnens in apparently mid-Pleistocene deposits has had to be relegated 
to the “not proven” ( ategory. Now at last, however, the persistent searches 
ol an haeologists among the glac ial gravels have been rewarded by one 
( ast-iron, irrefragable case that serves not only to establish the main point 
ol contention, but also to validate or, at any rate, to strengthen numerous 
other claims previously dismissed. 

the swanscomhe skull 

. ^ 

In early Pleisto( ene times, the Ehames river laid down a sheet of gravel 
that is now 100 feet alK)\e its present bed. Later it eroded its valley, 
depositing subsecpient la^c*^ of gravels at the 50 toot level and below. 
At the beginning of the Neolithic period, about SOOO years ago, the 
sojuhern pa: t of Ihigland stood about 100 feet above its present level; the 
English Clhannel was a ri\er valley and the Dogger Bank, now covered by 
()0 feet ol water at low tide, was a marsh through which the Thames 
wound its way into the North Sea. These old land surfaces of the 
Neolithic times, now buried, are called t!ie “submerged forests,” for 
stumps and trunks ol trees are olten dredged up. And both Neolithic 
skeletons and < haiat tei isti( stone implements of the New Stone Age 
ha\e been ieco\ ei ed from these deposits. By a gradual and long-continued 
subsidence, these old land sui laces were invaded by the sea; the lower 
part ol the Thames \alley became an estuai \. T oward the present mouth 
of the T hames the old Neolithic floors now lie more than 30 feet below 
the level of the ri\er. 

At Swans( ombe. on the south side of the Thames, between Hartford 
and e.ravesend, there are se\eral big gravel pits that expose the deposits 
of the lOO-foot high terrace, .\mong these, the Barnficld pit has been for 
many years a classic site for the succession ol human cultures of the 
Lower Palaeolithic, as well as for remains of Pleistocene mammals. It 
was opened more tlian GO years ago and has yielded many thousands of 
flint implements and countless fossil animal bones, but ne\er a scrap of 
human bone until 1935. 

1 he main working-face of the pit, overlooking a deep excavation in 
the chalk, is about 40 feet high anci exposes a series of sands, gravels, and 
loams of the 100-foot terrace. The sequence of strata from the top down- 
ward is: (1) Upper Gravel and Hill-wash, (2) Upper Loam, (3) Middle 
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Gravels and Sands, (4) Ia>wer Loam, (5) I.ower Gravel. On June 29th, 
1935, Dr. A. T. Marston of Glapham, wlio had visited the pit at regular 
intervals to collect palaeolithic implements, found a fossil human oc- 
cipital bone in the Middle Gravels, at a depth of 2 1 leet from the surlace. 
He kept a constant lookout as the lace of the pit was worked back, and 
nine months later found a left parietal bone in the same seam of gia\el 
and at the same depth from the surhu e, but tS yards larther bac k. I lie two 
bones articulate and undoubtedly belonged to the same individual. A 
considerable number of well-re(ogni/ed types of Lf)wer Palaeolithic 
implements were found in the same stratum as the skull, one ncj larther 
than a foot from the occipital bone and another at a distance of (i feet. 
A committee of the RoNal Anthropological Institute, consisting ol the 
best cjualilied geologists, a^< haeologists. and ph\si( al .inthropologists 
available, examined the site, made additional excavations, studied the 
implement series and the bones, aiul concluded that the Swanscomljc 
skull is an indigenous fossil of the 100-fooi teirace ol the lower 1 hames; 
that the industry in the skull laver is Middle Acheulean; that the as 
sexiated fauna is Middle Pleistocene of an inteiglacial tvpe. lesiilving 
a climate piobablv wanner than the present: that the inteiglacial ph.ise 
represented was piob.iblv the second oi Mindel Riss. the (iuat Intel 
glacial: that c^nly the breadth of the occi|)ital bone and the gieat thick- 
ness of both f)ones are peculiar in com[)aiison with modem uanaius ol 
Homo 

The Acheulean hand-axe industries, piimarilv c hai ac tei i7ed bv lance 
olate, disk-shaped, or pear-shapc‘d axes, made ol a Hint core oi a large 
flake and worked on both sides, aie sti.uigiaphic allv pi ec c*ded bv a c rudei 
hand-axe industry knovMi as Abbevillian (lornierly (Ihellean). * The 
Abbevillian industrv seems to have l)egun dining the lust glaciation oi 
the first inteiglacial, and the Acheulean succeeded it about the c*arlici 
part of the second or ( ireat Inteiglacial. .\cheulean tvpesol implements 
went on evolv ing through the rest of the Pleisioc c*ne up to the end ol ilie 
last or thiid inteiglacial. In the caves of the last gl.ic iation — Wunn — 
Neanderthal man siuc eeds with his (|uiie different Moustei ian industi v. 
while, at Steinheim and I- In ingsdoi I, Neandeithal m.in occurs with an 
earlier “pre-Mousterian” industry, at the lorinei site probal)ly in a Ri'»'' 
horizon (third glaciation), and at the lattei in an cMily phase of the 
last interglacial. The Swanscomfie skull is, then, older than any othei 
European skulls except Heidellierg and Foanthropus, both of whidi 
may possibly be second interglacial, but are more probably first inter- 
glacial. 

Clark and Morant. ‘‘Report on Swan#co»iil>e Skull." pp. 97 -OH, 
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Professor VV. E. Le Gros Clark and Dr. G. M. Morant reported on 
ihe skull tor the (^orninittcc and found it to be, probably, that of a fe- 
male who tlied in her early twenties, who had a well-convoluted cerebral 
heniispheie, with acranial capacity ol about 1325 cc. and a cranial index 
of about 7H. I hey felt that by the characters of the occipital bone the 
Swan.sc c:)iiibe skull could be distinguished ironi Spy II (Neanderthaloid), 
lioiii Pithecanthioj)tis. and |)robably tioin all other Lower Palaeolithic 
skulls e\ce])t the Steinheini skull, and that the only remarkable features 
of the s[)ec imen weie the thic kness ol both bones and the ^eat breadth 
ol the occipital, neither ol which arc sullic ient to throw Swansconibe 
out of the ian<^e ol Hamo uijjirths. 

Sir Arthur Keith, howesei, unclertcjok a detailed study of the Swans- 
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combe spec imen and at the same time a ie\ision ol Eoanthropus, which 
Ic'cl him to some inteiestin^ inlet enc es as tc' f heir i elati^.iship that must 
he smnmari/ecl heie. kiisiU, in both skulls, the lateral .anus (a venous 
channel on the inteiioi ol the skull) jiasses diiecily from the occipital 
to the iem|)oi.tl bone o\ei a special process ol the occipital bone that 
in.i\ be named the asiei ionic an^le. 1 his direct ir.msmission is le^ular 
in apes and occtits rareh in human crania. Ordinarily, the transition 
is ellected bv the* sinus cuitim; across the hinder inferior aru-jle of the 
parietal. Next, the scpiamous border ol the iemi)c)ral in each of these 
skulls is exit aorclin.n ily arc heel and e\tiemel\ extensive in its long, 
dosetailed Hanging. 1 hese pc*c uliarities ma\ be due either to the unusual 
extent to which the tem|)c)rals ate bent it ^ard (as dcmonstiable upon 
die Piltclown specimen onlv) or to the inward piessure of the temporal 
nuisc le that exerts its strength against the scjuamosal suture as it ascends 
die side ol the c ranial Nault in grow th. Again, it is apparent that in both 
'>kidls the temporal extended far enough forward to make contact with 
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the frontal at pterion (a form of pterionic articulation customary in apes 
but rare in man. The interior of the parietal lK)ne in (his same region 
indicates that a sharp Sylvian falx, as seen in modern skulls, was miss- 
ing both in Piltdown and Swanscomhe (tf. lootnole. p. 310). From 
the endcxranial casts, it may be concluded that the temporal aiul 
temporo cRc ipital regions were more extensive in Swanscomhe than m 
Piltdown. However, in both casts there aie indications ol a simj)li(iiy 
beyond what is usual in modern crania. The brain casts show that both 
of these skulls were chaiac teri/ed bv a high degree ol as>mmeti\ ol 
thecHcipiial lobes, but in Piltdown the left lobe is huger, in Swansc ()inl)e 
the right. The occipital lobes ol the latter skull aie the inoie richly 
convoluted. Keith lound that the Swanscomhe paiietal and occipital 
could be titled very well to a slightly nairowecl model ol the Piltdown 
frontal. He was also succ esslul in luting the basal region ol the oc c ipiial 
bone ol Swan.se cjinbe (which is neatly complete) to the incomplete’ Pili- 
down base, lioth skulls show a conspicuous clownwaid bulge* ol the 
nuc hal plane ol ihe/Kciput, but this is the more pionounced in the Pilt- 
down specimen. 1 he muscular maikings on the occiput aie peciiliai m 
each skull and rather dilteient. but Keith thinks that the pallet n ol 
Swanscomhe is a derisatisc ol the F^iltdowit. Both skulls have about the 
same auricular heiglu (110 mm.), but Keiths reconstruction gives the 
Swanscomhe skull a length of IS,*) mm and a bieadih ol 111 mm., as 
against 19 f mm. and 130 mm. in Foantinopns. Because of the gi eater 
thickness ol the bonc's. the capacities aie not dissimilai: T?w arise omhe 
about 1.330 cc. and Piltdown about 133S cc.^- In nc’ithcn skull does the 
cx'ciput resemble the Neaiidei thaloid shape lound in the progressive 
Steinheim skull, and Keith does not think that the Steinheim .NcMiidei- 
thaloid forehead could be luted to the Swanscomhe parietal .uul oc 
cipital. He concludes that the Swanscomhe man is a l.iiei member ol 
the Piltdown phvlum — the Swanscomhe skull is second iiuei glacial and 
the Piltdcjwn probably lust — and legaids the London skull and the 
BuiySt. Fdmunds fiagments (whic h will bedesciibccl late r) as still moic 
recent members of the group. Kcdtli does not commit himself defmitc lv 
to the opinion that this Piltdown phylum is that ol Homo saf}in\s hut 
ncjies that it wa,s a strange mixture of neanthropic and simian features. 
Incidentally, he considcTs the Swanscomhe individual to have been * 
male under 2.3 years and the Piltdown to have been a prol)able male 
over 30 years. 

Thc.se identifications and deduced relationships of the Swanscomhe 
to the Piltdown are those of perhaps the greatest authority on fossil man. 

« Keith. “A Resurvey." p. 2S2 
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They may not be in all respects correct. However, there is no denying 
tlie conclusion that Swanscombe is either niid-Pleistocene Homo sapiens 
or something so close to it that the differences are zoologically incon- 
siderable. 

(, alley hill man 

I he most notoiious of the anachronistic and tjuestionable finds of 
H())no sapiens in the mid-Pleistocene is Galley Hill man, stoutly de- 
Icnded by Sir Arthur Keith but usually disregarded by other students 
()1 human palaeontology. 1 he authenticated find of the Swanscombe 
skull, some 17 years alter the (ialley Hill discovery, comes \ery close to 
\alidating the anti(|uiiy of the earlier spec imen. 

I he s( hoolhouse at (lalley Hill stands on the brow of the lOO-foot 
leiiace overlooking the I hames valley some miles below London. In 
bSSS. uoikmen were removing the gravels to get at the underlying chalk, 
which is used in the making of cement. 'Lhe Galley Iiill skeleton was 
lound by one ol these woikmen, ap|)arently about S feet down in the 
giavel and 2 l<< ' :d)o\e the c balk. -I 'iifortunately, no geologist observed 
the find ifi sitn, but tuo amateur archaeologists, the sc hocjlmaster and 
a pi inter, examined the bones belore their remo\al, and both have 
gi\eu Sir .\ithur Keith \ery clear testimony as to the undisturbed ct:)n- 
cliiion of the strat.i abo\e the bones. In 1S91, Mr. K. T. Newton, a 
geologist, went carelulU into all of the exidence and satisfied himself 
that the skeleton was actualh found at a de[)ih of (S feet in the gravel 
ol the 100-loot ten .u e. 

Since the Ciallev Hill gravel pit is only a few hundred yards from 
the barnslield pit and the straiilicaiion is si.Ued to be lii^' same and the 
iiiil)lenienis found in tlie vaiious lasers are ol the same -^pes, it is diffi- 
cult to evade the conclusion that the Galley Hill skeleton is roughly 
(oiuempoianeous w ith the Swanscombe skull — namely a Middle .\cheu- 
lean man, piobablv belonging to the second or Cireat Interglacial period. 
However, since most pans ol the (ialley Hill skeleton are represented, 
and the various boiu's were found close together, they must represent a 
burial. Sir .\rthui Keith thinks that this burial was made on a former 
land surlace. and it is clcaily stated that the skeleton was embedded in 
the loam below the gravels and just above the chalk. Keith identifies 
the stratum as the lower Loam, which in e barnslield pit overlies the 
Lower (.ravels. These latter gravels contain a C'lactonian flake industry 
and are just below the Middle Gravels, which yield .\cheulean hand- 
axes. In the Barnslield pit. the Lower Loam has its surface weathered 

Keith, Antiquity of Man, L 2r)2. ft. 
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as if it were an ant ieiu land surface, but no implements are found in it. 
The Swanscombe skull lay somewhat hisher, in the Middle Ciravels. 

The Cialley Hill bones themsebes are not extraoidinarv in a mor- 
phological sense. They include a skull cap, most of the left iialf of the 
lower jaw, and Iragmentary limb bones. (*allev Hill man was a male 
of 30 )ears or moie. His stature was short, not more than 3 feet. .‘1 inches, 
(160 cm.). There is nothing anthropoid or e\en Negroid about the liinl) 
proportions. I'he shin bone is not long ielati\e to the thigh as in \e 
groids, luw \et very short as in Neaiideiihal man. I he tollar bone and 
humerus show, at cording to Keith, rem.nkable de\elopinent ol the 
large pectoral muscle. 

I'he skull has been warped, so that its width is somewhat diminished 
and its length iuc revised. It seems to h.i\e been \er\ long, about ‘JO I mm., 
and narrow (width 110 mm.k 1 he cephalic index (r.tlio ol bieadih to 
length) is about (iO. 1 he \ 4 n 1 lt is ielaii\elv low (height .ibo\e car holes 
IJO mm.). The cubic contents seem to ha\e been between l‘r>0 cc. .md 
1400 cc. — not below the a\eiage ol mam men ol todav. 1 he biain cast 
shows modem de\elopment ol the c omolntionat \ patterns and pieseiue 
ol all of the areas connected with sight, hearing, touch, speech, mo\e' 
ments. et cetera. I he lossili/atiou ol the bones is pi onounc c*cl. not necc s 
saiilv an indication ol gual age but >et one ot its |)i eu‘c|uisitc‘s. I lie 
skull is exc epiionallv thick, 10 to U mm. in the \anlt. and the blow 
ridges, though of the modern di\ ided i\pe. ai e jiionounc c*d. The m.mdi 
ble shows some piimiti\c* leatures. aliliough the- chin is weft de\ eloped 
The ascending blanch has a.verv shallow clepicssion or sigmoid notch, 
in front of the condvle. 1 liis is not a simian Icattne, but occuis in \c* 
anderthal man and occasionallv in some modern peoples, notabh the- 
Eskimo, riie glenoid fossa, which receises the concUle ol the )aw. is ol 
a form seen in [)i imitixe lac es of today. The area ol the tempoial muse Ic 
is exceptionalb laige. and the rnastoids are small. I he fi\c* teeth lelt in 
the jaw .lie not huge, but the c towns ot the molars aie gic‘atc*r in le ngth 
than in breadth, and the third mol.ii is slightK longer than the second. 
The pulp ( as ities of the molaisare not enlaiged as in Ne.inderthal man. 
and the rcaots are of modern shape and proportions. Keith calculates the 
area of the [)alate at Jfl to .40 sep cm., a figure by no means extraoidinai \ 
in primitive peoples of tAdav. 

Cialley Hill man had a good forehead and a satisfac toiy chin, a normal 
amount of brains, and other skeletal features f|uite in haniiony wdtii 
the development of a modern individual of the less civili/ed hum.m 
races. 

In view of the authentically Middle Pleistocene age of the neighbor- 
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ing Swanscombe specimen, I am pu/zled4.o note that Sir Arthur Keith 
in studying it makes no mention whatsoever o[ the (;alley Hill skeleton, 
hut concerns himself j)rin(ipally with a comparison of Piltdown and 
Swanscombe. This omission suggests that he has recently lost faith in the 
aiuicjuity of (ialley Hill man, although a better case lor it can now 
he advanced than ever in the |)ast. 

IHE LONDON SKULL 

Sir Arthur Keith has assigned two other Pleistocene English skulls to 
the Piltdown-Swansc ombe lineage. Lhe London skull, discovered in 
11)2') in excavating for the loundations ol new buildings lor Lloyds, is 
()l doubtlul age. It may belong to the 20-loot terrace ol the T hames and 
he post-Mousierian — subsec|uent to the disap])earanc e oi Neanderthal 
iiiiiii. It may belong to the aO-loot tenace and he Middle Pleistocene. 
Most ol the p.nietals and the occipit.d were loimcl. Keith has restored 
the si)e( imen and notes the lollowing resemblances io the Piltdcawn 
skull: o|)c*n angle ol the nuchal plane ol the occipit.il hone fin c^onirast 
to the Hat. shaipl) shelving Neanderthal nuchal j)lanc), marked asym- 
metiy ol the oc c i|)ital l<d)es; long, genth cinvecl contour ol the occipital 
above the attachments loi neck muscles, general similaiitics in shape 
and muscular markings ol the bones. 

IIIF HURV S'l”. EDMUNDS SKULL 

The Puiy St. Fdmunds skull, louncl in 1.SS2 in West Suffolk, comes 
horn a |)oc kei in the ch.ilk Idled with brick earth. Similar pockets have 
vielded Ac heulc*an iinplcaneiiis. and the lossili/ed skull mav have been 
Washed into the dc*|)rc*ssion when the river l^iik was li'-Wing 100 feet 
above its |)ieseiu bed. I he Iragments consist ol the upper part of the 
ijonial and anteiior poll ions ol the p.nietals. I he loiehead is bulging, 
and the bone's aie thin. I he skull, |)rc)hahlv that ol a woman, was cer- 
tainly not Neandei thaloid. The vault was llattened and broad, probably 
brae bye cphalic . 

Neither ol these cases is convincing, nor do they add to the already 
established case ol the existence ol Middle Pleistocene nomo sal)iens in 
I nglancl. 

1 he Cdx'c .lytisfs: .Irt for Men/ s Sake 

In the caves ol France and in .strata cnerlying thc^se that have yielded 
^ne implements ol the Mousterian industry and the remains of Neander- 
dial man, are found the artilact.s belonging to the .\urignacian culture. 
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The flint tools and weapons of chis industry are smaller and more diversi- 
fied in form than those made by Neanderthal man. 'The use of bone lor 
tools becomes very common. The beginnings oi graphic and plastic art 
date from this period. The tenants of the taves who succeeded Nean- 
derthal man scratched on bones, on pebbles, and on the walls of the 
caves, drawings of the animals they hunted, at lirst crude outline sketches, 
but fiom the very beginning done with a ceitain boldness and realism. 
Before the end ol the last glacial retreat, these engra\ings had i cached 
a pitch ol excellence in delineation of animal forms that was not after- 
ward ecpialled until the Minoans of Clrete produced theii masterpieces. 
On the walls of the c .»\es the men of the Am ignac ian period also painted 
pictures of animals, at lirst in flat tints, then shaded. In the latest phase 
of the palaeolithic culture, these paintings weie elaboitUed into |)oly- 
chrome efforts ol considerable merit. The Am ignac ians also carved 
statuettes in ivoiN and stone, usuallv representations ol the lemale ligure 
with swelling breasts, gieatly protuberant buttocks, and se\ organs 
strongh accentuated. Such lemale ligui inc*s [)robal)lv had a magical 
significance and s\mboli/ed the lepiocluc ti\e force in natme. 

I'he bones ol the animals found in these deposits ol thc‘ U|)per Palae 
olithic peiicxl still indicate a glacial climate. The woollv ihinoceios. 
the mammoth, the ca\e bear, the arctic fox, and the glutton ocemred in 
al)undance. (iradualh, however, the climate seems to have become 
dryer, and a launa like that of the Siberian tundra began to dominate 
the scene. The reindeer became increasinglv abunclaiu. and with him 
the musk o\ and the hoise. '.\ cold, clrv, steppe climate succeeded the 
damp cold of the glae ial maximum. 

One of the best preserved skeletons ol the Am ignac ian peiiods is 
that disccjvered at Oombe (iapelle in the Pcjiigoid legion of Fiance in 
1900. It was found in a cave with typical implements and animal re 
mains of the Am ignac ian period. The skull is long (LM)‘J mm.) and ven 
narrow (breadth I‘F1 mm.), the cranial index oi bieadth length ratio 
being 06. .3. It is high-vaulted, the diameter from the anterior edge ol 
the occipital foramen to the top of the frontal bone being 139 mm. I he 
brow-ridges aie strongly developed, although much sm.dler than those 
of Neanderthal type, and the forehead is high and rather steep. I In* 
face is erf moderate breadth and length and no more projecting than 
that of modern big jawed men cjf the less prognathems races. The jaws 
arc, however, very stre^ng. The orbits are low and bioacl; the roof ol the 
nose is not high, and the nasal aperture is ratlier broad. All of the teeth 
arc present in a large IJ-shapcd palate such as is sometimes .seen in mod 
cm Australian.s: the lower jaw is very large and heavy, but the chin i'* 
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fairly well developed, and the attachments of the tongue muscles are as 
they should be in an entirely human jaw. The teeth are large, but the 
pulp cavities are small as in modern man. Tliere is nothing remarkable 
about the other bones of the skeleton; they belonged to a short man 
(Kil cm.), of robust build and upright carriage. Aurignacian man was 
somewhat crude and brutal in ap})earance but showed none of the 
gorilla-like leaiures observed in Neanderthal man. 

I he lust well-preserved skeletons ol the Auiignacian period were dis- 
covered in IHhS in the little village of Les Kyzies, which lies in the valley 
of the Ve/eie river. The Ve/ere is a northern tril)utary of the Dordogne, 
in the Perigord, one of the most charming and pictuiescjue parts of 
south cential France. Here have been fotind the richest and most varied 
lemains ol Tleistocene m.tn encountered anywheie. In caves and rock- 
sheltet s the Mcnistei ian Neanderihaloids lived, and in the same dwelling 
|)laces their successors — the men of the Aurignacian, Solutiian, and 
Magdaleni.tn peiiods — e\ol\ed their industries and developed their 
arts of lealistic painting, sculpture, and engraving on stcjne and bone. 
Ihe tvpe sites ^1 two of these periods, the Mousterian and the Mag- 
cLdenian, are in this vallev. 

The small lock-sheltei ol (ao Magnon is at the foot of the cliffs 
within the village of Les Fv/ies. When I visited it some years ago, the 
site of the famous discoverv had been converted into a hen coop, but 
even then I picked up a Hint flake, perhaps struck off by one of the 
|)alaeolithic hunters and artists. ^Vhen M. Louis Lartet excavated this 
rock shelter in LS(i8. he found it to contain hearths and strata yielding 
implements ol the .Aurign.uian culture. The human remains occurred 
in the highest strata of the deposit, far back underneath :1 e overhanging 
wall of the cliff. The> consisted of a skull and some other bones of an 
old man and, a short distanc e away, j^aiis of the skcle’^ons of four other 
individuals. The tvpe of man here discovered is one that seems to have 
mhahitc'd various places in western Furope throughout the three Upper 
Palaeolithic j)c*i iods. 

We may lake as typical of the group the “Old Man ol Cto Magnon” 
liiniself. His stature was KiS.l cm., or 5 feet, (>',4 inches, according to 
the conventional estimates. His forcMiins were ratliei long when com- 
■ p.ned with his upper arms, and his shins were long relative to his thighs. 
M<)st writers lefer persistently to these a.s Negroid proj)ortions, and 
tlic'y are no/ usual in modem Fairopeans. but the^ occur frcc|uently in 
Hie taller gioups of American Indians «ind in other races that are not 
nidinarily considered Negroid. 

b is, however, the skull of the Cro Magnon man that is supposed to 
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define the type. It is a massive skull, large in every dimension. The 
length is 20.S mm., the breadth 150 mm., and the height above the ear- 
holes l‘^2 mm. The brain-case of this old man is estimated to have con- 
tained KiOO cc./^ which is roughly 150 cc. above the nunlern European 
average. The brain-case is dolichocephalic, and of a pentagonal or cofiin 
shape when looked at Irom above, since the Ixxsses on the sides of the 
parietal bones are strongly projecting. The forehead is broad and ol 

model iUe height, the brow-ridges of 
ordinary si/e. The (Kciput bulges be- 
hind and displavs a marked flattening 
in the lainbdoid region, liglit at the 
crown of the head whei e the hair whorl 
ordinal il\ is observed in the living. Al- 
though the skull is relatively nanow 
compaicd with its length, it is ahsci 
lutelv hio.id acioss the middle of the 
paiietals whete the lateial bosses pro- 
trude. Hatted to this long biain-case 
is a bioad and veiv short late. This 
( oinbination of a shoi t. bi oad lat e v\ iih 
a long, nai low head is known .is t r.mial 
dish.iimonv. I he* oihits ol tlie e\(*s aie 
e\tienu‘l\ bro.td .md, bet.iusc* ol th(‘ 
shoitiiess ol the f.ite, veiv low. I lu 
(heck bones aie laige and piotiuding r high ”). .ilthough not iieailv so 
pioinineiii as in most .Xiiieiitan hub. ms. The nose is nai row .md high, 
or le})toii hine; the .dveolai boideis. whith lodge the teeth, .ire piogna 
thous. I he p.il.ittne aiih is ol medium si/e .md somc'wh.it n. it tow: the 
teeth are not e\tt.iotdm.ii v. The lowet j.iw is tohusi. of .in emii(‘l\ 
mcxlern < onloi m.nion uiih the (hin jutting hnu.iid stionglv. 

A fairly (onstarit le.iturc m this tvpe is the llatteiiing of the thigh 
Ixmes, ( ailed |)l.itymet i.i. and the side-to side ll.it tetiiiig ol the shut bones, 
called platyciiemia, which h.ive been attributed to the h.ibit of walking 
with the knees bent on utilevc*! ground. 1 he letnota .tie .ilso stionglv 
lK)wed and have maiked pilasters on their postenot .still. lies feh 

pp. 121-122). 

Thus we are sliown the [uctiire of a powerful m.m with tel.itivelv 
long forcarm.s and shins, who |)erh.»ps did not extend the leg complctclv 
in walking. This m.in had a m.issive brain ( ase and a (me brow; the b.u k 
of his liead protruded, and .ibove the bulging o((i|)ut was a flattened 

Tbr^ Krrftr^ FWmlc lt>r I ft 



Fig 36 rtu* skull (»f the Old \t.m 
of (iio .M.igiioi). (Di.iwn unh a 
canur.i liuid.i Iroiii a cast.) 
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area. His lace was very broad and short; his eyes long and with narrow 
openings, his nose high and narrow, and his chin thrust forward in a 
pugnatioLis manner. 

From the original Old Man ol Cro Magnon, the French anthropolo- 
gists have e\olved a lace. Like Procrustes, llu‘y have attempted to fit into 
the (ao MagiKJii bed almost all finds of modernistic man belonging to 
the late Palaeolithic, ruthlessly strenhing them out or lopping them 
off. Clolligncjn saw in a certain long-headed, but broad-laced type ol: 
man still resident in the Doidogne a direct lineal descendant of the an- 
cient Clro Magnon ca\e-dwelleis. This opinion is in spite of the fact that 
the type releired to is \eiy short in stature, whereas an outstanding 
featine of the Palaeolithic “race” was its supposedly great height. Ver- 
neau thought that the (iiianches of the C^anarv Islands, a cave-dwelling 
people who were concpiered and either exterminated or absorbed by the 
Spanish during the fifteenth centui \ , were a (ao Magnon group that emi- 
grated to these islands oil the coast ol North Africa ..t the end of the 
glacial peiiocl. He e\en saw cultural paiallels between the two grc^iups, 
although the ( anarN Islandeis were a Neolithic ])eople who kept do- 
mesticated animals, laised bailes, made potteiy, and possessed a stone- 
chipping industry lai inlerioi even to th.it of the Mousterians. The 
('.anarv Isl.indeis had no .u ts ol painting or engraving; a|)art from their 
c ave-dvNelling habits thev had scare elv one cultural tr^it in common 
with the (ao Magiioiis. Fhere did occur in the Canary Islands a tvpe of 
man with a long skull and .i short lace, sometimes of elevated stature, 
but oltener shot t. Sue h tv pes ol c lanial dish.irmonv may be seen in many 
peoples all c^ver the wot Id .ind belonging to varicjus racial slocks. 

( )ne also reads in manv books on prehistf)ric archaec^! uy the statement 
that the Cio Magnons h.id l.irger biains than mcxleri. man, and it is 
im|)lied that these gre.u biains indicated a more powerlul intelligence 
th.in men ol todav jiossess. .iiicl that there is some connection between 
the si/e ol the Cio Magnon skulls and theii owneis’ piohciency in draw- 
ing and painting animals. This is nonsense. In the hist |)lace, the French 
method ol mcMsuiing ciani.d capacitv with lead shot vielcis much higher 
(.ijiacities than aieconect. Secondlv, people who are tall have absolutely 
higgei heads .uul huger cranial capacities than small jicc^plc, simply be- 
cause thc'ii bodv massc’s iUe larger. But this does not mean that they are 
more intelligent than the smaller jx'ople. ^s a matter of fav^l, small peo- 
ple usu.dly have relatively huger brains and heads than tall people. 
Finally, there' is no reason lor believing that a trick of accurate observa- 
tion and .skillful delineation of animals necessarily implies any high 
titental |)owers in the artist. 
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1 am so unregenerate as to be sceptical ol the reality ol the Cro Mag- 
non “race.” if the term “race” be used in its proper anthropological con- 
notation. A race is a great body of mankind having a majority of identi- 
cal physical characters inherited from its common ancestors. The critei ia 
by wliich race should be determined are heritable features. In order to 
establish a type of any racial signilicance, it is absolutely esseniial that 
the indiv iduals attributed to it show a cei tain homogeneity in ilie ( ru( ial 
physical features. Hiey must vary less in their bodily th.iracteis tlian 
do random individuals collec ted irom assorted racial grouj)s. 1 his is not 
true of the so-called (ao Magnon “race.” Not a single leal me by which 
this “race” is distinguished shows any reasonable lonstaiuy in its mem- 
bers. The Cao Magnons are supposed to ha\e been ol almost gigantic 
stature. Some ol them have been considerably stretched, and oiheis .ue 
of medium height or e\en shoit. Cao Magnons aie credited with doli- 
chocephalic skulls, flattened on the crown, and with short, bioad laces 
hafted to these skulls. But scjine of th(*m have round heads; others exhibit 
no lambdoid flattening; (|uite a few of them have* very long hues, and 
some have narrow, compressed facial skeletons. Ihev are also distin- 
guished bv the possessic^n ol bioad and low oibiial o|)enings, but this 
feature is lacking in some of the specimens. The condition ol lc‘ptoi 
rhiny, or a relatively narrow and long nose, is »dso assei led to be a leatuie 
of tlie Cro Magnons. Ileie, again, the skeletons .issigned to the i\|)e ex 
hibit a high degree of inconstaiuv. 

Platymeria, the front-to-bac k flattening of the femur ly the upper 
part of its shaft, and platycnemia, the associated latei.il llaitening ol 
the shin bone, are oilier Cio Magnon feaiuies. 1 hese seem to be .ilnioNi 
exclusively adaptive characters and are so widely distiibuled among 
modern primitive peoples, as well as among ancient races, that they have 
absolutely no diagnostic value fnnn a r.u ial siand|)oint. .\gain. the 
elongation of the forearm lelative to the aim and ol the leg relative to 
the thigh is so common among all tall [leoples and not a lew short peojilcs 
that it has ncj racial significance whatsoever. In shoi i, tlieie is not a single 
feature found in (acj Magnon man that has not a w ide iiitc r rac i.il dis- 
tribution, and most of the physical featuies wheieby the lace has bee n 
defined are c^f little or no value as lacial c iiteiia. 

At Solutre, the type site lor the Solutiian period ol the Palaeolithic 
Age, other skeletons attributed to the Cao .Magnon lace have been un 
covered. Solutr£* is four miles west of Macon, on the right bank ol the 
Sadne. in east central France. Above ific village a limestone bluff rises 
to a height of 300 feet. Sloping away from the base of the rock are de 
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posits covering the hearths of ancient man. At the bottom level, averag- 
ing about 10 feet in depth, is a layer 15 to 20 inches in thickness, made 
up ol charred, broken, and split horse bones, mixed up with fireplaces 
and yielding implements and carved bones typical of the Aurignacian 
culture. The remains of 100,000 horses are estimated to lie here. The 
Aurignacians were great horsemen, or rather great eaters of horse flesh. 
Al)ove the so-called “e(|uine” layeis are strata containing objects of the 
later Solutiian (ulture, t haracteri/ed by finely worked, laurel leaf- 
shaped blades of flint, beautifully chipped with ripple flaking on both 
sides. I he Solutiian period coincided with a climatic change marked 
by an iiu rease in the number of reindeer and a dec rease in the number 
ol hoises. During the succec*cling Magdalenian period, the climate be- 
( ame so cold that this ojien air site was no longer inhabited. The upper- 
most layers at Solutre} yielded Neolithic burials. During the last century, 
roiind-lieaded skeletons were found in this field; these have generally 
been releired to the New Stone Age or Neolithic period, since all 
palac‘()li(hic men were formerly su[)posed to have had long and narrow 
luMcls. In Frolessors Dc*p<^Met, .Arcelin, and Mayet undertook to 

( Ic ai u|) some of the |)rol)lems of this site. Dnclerneatli the layer of horse 
hones, dee|) in the Aurignacian stratum, they found the skeletons of 
three adults and two l)abic\s. rhc*sc people were buried with tombstones 
at the ir heads and at their leet. 

In l!)2l. the e\ca\ations were continued, and two more skeletons of 
Auiignacian .ige were discoxeied close to those presioiisly disinterred. 
No. I is an adult male and No. .5 an adult female. In 192r), Dr. G. M. 
Morant, a ntost careful and accurate c raniometrist, was permitted to 
fiiake measiiiemenis of the original Solulic} sj)ccimens and his data w ill 
l)c* uiili/ed here. Morant noicxl that skulls No. 2, male md No. 3, also 
male, had been bacllv wai|)ecl and distorted posthumously, so that they 
(oulcl not be tesiored saiislac ioril\, and measuremenis taken from them 
are ol doubtful \alue. He thinks that the height, breadth, and cephalic 
index ol No. 2 base been maikedlv increased by this post-mortem dis- 
loilion. rhe point is of im|)ortance. because these crania are perhaps 
the Inst Homo sapitnis bmc hu ephals to be lc:)und. No. 2 has an approxi- 
ni.ue cranial length ol onis 182.-5 mm. and a breadth c^f about 155.5 mm, 
vielding a length-l>readth index ol 85.2. Morant's excellent photographs 
of this skull suggest that the biac h\c ephaly has been exaggerated by 
warping, but that the undelormed s|hx imen may w ell have been round- 
headed in life. Keith estimates the cranial capacity of this man, who 
Was a young adult, at about 1550 cc., and his stature at about 1.80 meters 
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(5 feet, 10.8 inches). No. 3, also distorted, seems to have liad a skull of 
about the same length, but narrower, giving a cranial index of 79.3 — 
on the verge of brachycephaly. From the photographs, the warping of 
this skull seems not to have inci eased the breadth and the ce|)halic index, 
but rather to have diminished them. Keith reckons the cranial capac ity 
of this second adult male at 1 172 cc.. and his stature at about 1.75 meters 
(5 feet, 9 inches). No. \ is the undelouned skidl of a somewhat older 
adult male, with a length of 191 mm., a maximum breadth of 1 17.5 imn. 
and a cranial index ol 70. which is mesot ephalit . I he skull of the first 
female. No. 1, has a < ephalic index ol al)out 78.7, and that ol the other. 
No. 5, is fiankly round-headed, cephalic index, Sl.O. Fhe laces ol thc*se 
Solutrt* skulls are. on the whole, shoit and bioad. Fiom the photogi aphs, 
1 recei\e the distinct iin[nession that these people ie|)reseni a blend ol 
round-headed and long-headed strains, with the biac hu ephaly in as- 
cendance, except in No. 1. Keith states that the height ol lemale No. 1 
was about 1.55 meters (5 leet. I inch) and that the limb bones of the 
Solutrians were robust, but showed no flattening ol the uppei shalts ol 
the thigh bones (pLit\meiia) and no lateral llaitening ol the shin bonc\s 
(platNc nemia), no boin pilaster of the lemoi .i fa ridge on the bac k ol the 
bone buttressing the shaft at the region ol greatest bowingi. .md no 
undue lengths ol the loie.nins and the shins. 

The pros inc iai museum of Pei igtieux contains one* ol the tnost famous 
skeletons ol the Magdaleman peiiocl. the last cultuial |)hasc- ol the 
Palaeolithic Age. Perigueux li(‘s in the center ol the l)or(4)gne region 
of scuith cenir.il France. I he skeleton w.is disc o\ei eel in 1SS,S in a icxk- 
shelier neai the \ill.ige ol (!h.mc elacle. loin miles horn Pc'rigueux. The 
de[)osits on the lloor ol the rock shelter wcic* '> feet. I inches, in dc-pili 
and vielded the tspic.il laun.i and impleme nts ol the* Magd.deiiian pe- 
riod. The skeleton la\ on its left side in the- deepest sti.itum. with its 
arms folded on its breast and its knees cloubic-d up .igainsi the bodv. 1( 
had been powdered wath reel ochic. It was that of ,i man between 55 .md 
65 years of age and of shoit stature fabout 5 leet, 2 inc lies, .iccording to 
Keith). The limb bones were Iraginentan. but \er\ lobust. 

Special attention has been paid to this skull ol the (ih.mc elade man 
because of its resemfilance to the c r.mia ol modem Fskimos. It is long 
and narrow (length IfH biiu., breadth 1.37.5 mm.), with a cr.inial index 
of 70.9. The vault rises high above the eai-holes (121 mm.), and its ex 
treme height from basion to l)regma is I 19 mm. Keith estimates it^ 
cubical contents at 1530 cc. The biow ridges are slightly developed, 
the forehead ri.ses almost sertically; the occiput is steep behind, as in 
brarhycephals. The fare is long and ol moderate breadtli. I he rnalars, 
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or cheek bones, jut forward strongly, giving the face a flat appearance, 
reminiscent of Mongoloids. I he nose is long and narrow, but the nasal 
bridge is broken, so that its elevation cannot be estimated accurately. 
However, Sir Arthur Keith has found a photograph of the Chancelade 
skull taken before the nasal bones were broken off and lost. They are 
high and long, springing Iroin the nasal root at an angle never seen in 
Kskimo ciania or in any tyjjically Mongoloid laces. The Chancelade 
Icllow may have had the high, beaky nose olten seen in North American 
Indians, but such a naricjw, convex, ucjse is (ai ccjinmoner in Whites. 

'1 he lower jaw is deej) and has a well-developed chin eminence; the 
ascending bianc lies are \ery broad, but the angles of the jaws do not flare 
oiiiward as in Fskimos. Most of the upj)er teeth have been Icyst frc^m 
wear and disease; the lower teeth are not especially large, but show the 
])ec uliai it\ of ha\ ing the molars inc lease in si/e from the first tcj the third, 
whcacas in modem man the thiicl molar is usually smaller than the first 
or sec Olid. 

riie resemblance of the man of Chancelade to the modern Eskimo 
lies in the c (»nil uion of shoi t statine w ith a capacious, dolichocephalic 
skull, a lairls bioacl and long liice. a nariow nasal apeiture, sticjngly 
cle\c*lopc'cl iihisticatoiy a|ipaialus. a flatness of the lace imj)artcd by the 
scpiared cheek bones, and the pieseiKe of a ridgc-like delation along 
the middle line of the skull roof. On the b'»sis of a fancied cultural re- 
semblance between the Eskimo of tocl.is and the ancient Magclalenians, 
ccatain wiitcas ha\e argued that at the close of the glacial age the Mag- 
claleiiiaiis followed the letieat of the ice sheet nouhward, eventually 
reaching .Noiih Amciica and bc*c oming the anc estors of the Eskimo. The 
(ultuiid similarities include the e\tensi\e use of boiu' toc^ls: needles, 
polishes s, hai|)oons, et cetera, and the habit of engra\ing pictures on 
hone. Ehc* |)h\sic.il likeness of the man of Chancelade to the Eskimo 
aflords iiiiatoiiiic al su|i|)oit foi this theoi\. 1 hat such a resemblance 
exists is incontestable, but it is no moie niaiked than are mans of the 
Eskimoid features that I ha\e obserxed in a large series of skulls of 
t'vellth centurx Icel.inders now |)iesei\ed in the Peabody Museum of 
Harxard rnixersity. Ehese Ic elanders aie of Norwegian and Irish cnigin, 
hut show, perh.ips b(*c ausec)| the* diet of lough fish upon which they sub- 
•''istecl, masticatory de\elo|)meni and othei skeletal approximaticms to 
the iy|)e so stionglv marked in the modern . skimo. While the possibility 
ul i\ Mongoloid admixture in the m.ui of Chancelade is not to be dis- 
tnissed lightl>. I do not beliexc that this anc ient inhabitant of the Peri- 
guid was an Eskimo or a proto- Eskimo. 
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The Grimaldi Widoiv and Her Son: Who Were Not as Black 
as They Have Been Painted 

Near Mentone in tlie Italian Riviera, just across the French frontier, 
the red rocks of Grimaldi rise Irom the sea above the coastal road. In 
these cliffs are many caves where Upper Palaeolithic man lived. The 
Prince of Monaco financed their excavation by French scientists be- 
tween lS9r) and 1902. 

In one of the caves of (dimaldi, the Cirotte des Fnfants, two skeletons 
were buried which are said bv Professoi X’erneaii to be ol a Nc’<*roi(l 
type. The cave was so named because the skeletons of two c hildieii were 
found in its upper strata. It was choked with lavers ol del)iis ahnr)st 
feet thick. Ten habitation doors were discoveied. m.nked by healths, 
implements, and other sii^ns ol human occupation. All ol the rtinaiiis 
were of Pleistoc ene ai*e, since reindeei bones oc c in red in the iippeimost 
deposits. In the lowest stratum weie found bones ol the Ilhinoi 
rnercki and of the hl(‘l)has iniiiijuiis, animals c haiac teiistic ol the waim 
interglacial climate. Abcne them was the launa ol tlu‘ last glacial *icl' 
vance. At ilie level ol the sexond hearth from the top was lound tlu‘ 
skeleton of an old woman, and at a depth ol 9 feet the ske letons of the 
two children, rwentv-thiee feet below the suilace w.is the skeleton ol 
a tall man. V'erneau assigns him to the Gro .Maj^non race and c redits him 
with a stature of b feet, 2'.j inches, l)Ut this is an exai;*;!^^ ion. II the 
Lee-Pearson fcjrmulae, the most accurate known lor the icc onsirm tion 
of stature, arc a[)})lied to his boiu*s. his total hei;-»hi is no moi e than "i leet. 

inches. This man lav on his back with .i sl.ib ol icci c lav undei lus 
head and lar^e stones around his leet. Associated objects weie ol the’ 
Auri^^nacian culture. .Almost 2!f leet clc*c p in the* c av e deposits and at the* 
level of the coldest hearth was lound a grave containing two skeletons, 
those of an cjid woman and ol a bo) l.a or lli veaisol age. The old woman 
was buried with her arms doufiled up under her chin and hei knees 
flexed against lier abdomen. She was lying c)n hc*r right side. I he bo\ 
was interred a little aimvc and to one side ol her, .ilso on his right side, 
but in a lcK)sely flexed posture with arms hall bent and doubled uj) legs 
at right angles to the axis of the spine. Ilis skeleton was stained with 
red ochre. Objects of Aurignacian manulacture weie lound with the* 
burials. Evidently, they dated Irom the verv beginning ol the glacial 
retreat, when the Mousteriaii culture was lirst replaced by the industiv 
of the Aurignacians. 

The woman was not particularly sliort — 5 feet, 2% inches (I hO 
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meters). The adolescent boy was about 5 feet, P /2 inches, in height. I 
have mentioned in connection with the Cro Magnon type the alleged 
Negroid pr()j)ortions of the arms and legs. Both the boy and the woman 
show cxaggeiatedly long forearms and long shins, as do the “tall” people 
of that mudi discussed “race.” Professor Verncau thinks that the pelvis 
of the woman also recalls that of a Negroid in the vertical projection of 
ihe iliac bones, in the strong c urvaturc ol the iliac crest, and in the nar- 
rowiu'ss of the sac lose iatic ncitc h. He finds in the limb bones a pro- 
nounced c in \ at me of the femur, a tipping backward or retroversion of 
the tibial head, and a projec tion of the heel bone that again suggests the 
Negio lace. 

lint it is in the skulls of these subjects that the most markedly Negroid 
le.itures ha\e been obsened. Both of them are long, narrow, and high. 

I he ina\imuin length of the female skull is H)l mm., its breadth 131 
mm., and its height al)o\c* the ear holes 115 mm. The length-breadth 
index is onlv (iS.f). I he boy had a cranium ol similar j/roporticans with 
.m index ol (ib.2. Pjoth skulls Lie k the flattening of the crown regic^n seen 
in the (ho Ma ;nf)!is; thev also show the bulging loreheads and the 
leeble de\eIopmeni ol the brow lidges oiren observed in Xegio crania. 
The cranial cap«u iiies aie estimated by Dr. Wnneau to have been 1375 
<(. in the case ol the woman and 15S0 cc. in the boy. These are again 
lathca c xaggeratc'd csiim.ites. Keith, using 1 ec-Pcarson formulae, calcu- 
lates them at rjtia and 1 151 cc., respec ti\ el\ . The mastoid piocesses are 
small .IS thev n.itui.ilh would be in a female and an adole.scent. 

I he hues o( both molhei .ind son weie rather nairow and decidedly 
shoii, but we must lec.ill that the bov was an adolescent wdth incom- 
pleieK deseloped jaws .incl the old woman had lost mn-t of lier teeth. 
The oibiis .11 e \c rv low 1 el.it i\e to their brcMchh, as in tr.e (ho Magnon 
i\pe. 1 he loot ol the nose* is 1 atiu'r clepi es.sed in both subjects; the bridge 
IS low and bio.ul. I lu- nasal .i|)eiture in both is extremely w ide, sielding 
•i plaiMihine n.is.il index in the lemale ((i:k()) and an appre^ximation to 
it in the bo\ (.5 1..3). (A nasal skeleton in w hie h the breadth of the aperture 
is 55 per cent or moie of the total nasal height is said to be platyrrhine 
01 bioacl-nosed.) Moieoxei, the lowei borders or sills of the nasal aper- 
tuie are not sharp but gioo\ed or guttered, as in primitive and pig- 
nientecl races. I he suborbiial or canine fossae (hollows below- the eyes), 
•‘*c \eiv deep, anothei Negroid charade ’stic. Both skulls have very 
nnich swollen and |)rognathous aheolar margins. The chins are poorly 
de\elo|)ed and the tooth bearing margin of the lower jaw also projects 
uirwaid, im|);iriing the muz/le like a|)pc*aiance so notable in Australians 
‘nid in Negroes. 
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The old woman has lost most of her teeth, but those of the boy are well 
preserved. His palate is long, narrow, high, and U-shaped as in modern 
Australian natives. It is (>:) mm. long, 15 mm. more ihan in modern 
Europeans, but only 65 mm. wide, or 2 to .S mm. more than average. 
This long l^-shaped palate is anthropoidal, Negroid, or .Xusiraloid. 
Keith ealc ulates the palatal aiea at em., as (ompared with an average 
of less than 25 em. in modern Englishmen. Ehe same wiitei linds that 
the relation of pal.ual area to eeiebral (apaeiiy in the Cirimaldi lad is 
as 1:37: in modern British it is as 1:59. and in the ehimp.in/ee 1:9.2. 
The teeth are laige also, and. in the reieniion ol loin i usps on each ol 
the upper molais and live on the loweis, retail those ol Ausiialians. 

Morant, an altogethei dependable t laniometiist, h.is examined and 
remeasured the Ciriinaldi skulls. He reporis that posi-monem lateial 
flattening ol the bKiin-tases and twisting ol the lat ial pans ha\e pioh- 
abU exaggerated the prognathism and some other “Wegioid” leatuies 
ol the (irimaldi spec imens. Uertainly the palaie ol the l)o\ h.is been 
diminished in breadth (thus tieating a mote Ausnaloid ' shape) .ind 
has been increased in lieight. Ehe boss nose has been nan owed. Mo- 
rant’s measurements upon the original specimen sicld a nasal index ol 
approximateU 11). S, untcMcl ol the 51.3 n‘poni‘d b\ X'enuau, e videnth 
based upon a rex onsiruc lion. .Mthough 1 .im ol the opinion ih.it it is 
necessarv to distoum X eineau’s estim.ues ol ilu‘ exienr lo whnh these 
(irimaldi spec irneus show Negroid ^ilimilies, the latiei t.mnoi be dis 
missed as entireK non-existent, I agiee with \'ei mail that thei e is enough 
evidence to suggest \ei\ slrongh some Nc'gioid admixiuie ami dissem 
from Keith’s tomlusion that the allegedlv Negioitlal IcMtmes ineieK 
constitute a p.in ol a piimiiive complex ol the so tailed (!io .Magnon 
race. 

The effoits ol Soli. is, Isolde, and tuhers to identilv these Ciiiin.ihh 
“Negroids” with the little, \ellow-skinned, woollyhaii etl, prognathous 
Bushmen ol South Alrit a, oi with the allied Hottentots, aie inteiesting 
but not altogether tonviming. The Bushmen m.ide tavt‘ paintings and 
engravings delineating men and animals and their women are remark 
able for steatopvgia — an enormous at t umiilai ion of ghite.il bit. Some 
of the Aurignatian women were also steaiopygoiis — a l.it t unmistak.ibb 
showm in figurines made by .Vurign.it i.in .ntists— .ind, ol couise. the 
Aurignarians painted and engiaved. 1 hese and the tommon |)ossessioM 
of a few Negroid (hara(iei.s of tlie skeleton, together with a similaiit) 
between the .Aurignat ian stone industry and that ol the Irishmen, aie 
the jK^ints upon which rests the romantic theory that the Irishmen aie 
descendants of the Upper Palaeolithic .irtistsol Europe 
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It is unfortunate that the French anthropologists should have started 
the entire study of Upper Palaeolithic man off on the wrong foot by 
establishing from the delc( live remains of two or three skeletons each a 
trinity ol so-callcd “races” — the race ol CTo-Magnon, the race cjf Gri- 
maldi, the race cjl (Ihancelade. Attempts to fit all subsequent finds of 
Late Pleistocene men into one or othc‘r of these ill-considered “races” 
and ellorts U) trace their lineage into modern populations have resulted 
in little more than erroi and confusion. It uas, therefore, an excellent 
coirc‘cli\e procedure fen l)r. (i. M. Morant, the English anthropcjlogist, 
to gathe r together, remeasure, and anal\/e statistically all of the Upper 
Palaeolithic crania accessible lor stucU in Morant managed to 

secure a measurable scaies ol 27 skulls which he c compared with four 
modern cranial seiics, c*a( h supposed to he more c:)r less homogeneous 
fiom a lacial \ ic‘\\ point. 1 hese series were the Farrington St. English 
series (all from .i single I.ondon cemeteiv that was used only from 1610 
to 1722): .1 (ireeidcuul Eskimo seiies, studied by Fins; and Hansen; an 
I'gNptian series lioin a single cemeiei\ south of (ii/ch that was used 
from the 2f>th the .‘10th Dsnasties — a |)eii()d of some 400 years; a 
series of skulls e\humed horn a c hai nel house in Carinthia, measured by 
Slia|)ir(). 1 he* Inst sui|nising lesidt ol these compaiisons was the fact 
th.tt the U|)pei Palac’ohihic popukition pioxed to be, on the whole, 
somewhat less variable than the Eg\|)tian .incl Eskimo series, abc')Ut 
ecjual in \aiiahilii\ to the Caiinthian seiies. and cc^nsiderably mcare 
\ari.dde than the London series. Lhis is rem.nk.d)le in view of the fact 
that the Uppet Palaeolithic seiies repiesems--liom the .Vurignacian 
through the Magdalc-nian peiiod — a span ol time which, according to 
/euner’s chionologv, extends from Wiuiii II (c. 7-.000 years ago) 
through Wiirm HI (c . 22,000 vears). Ehe Ujqxn Palaeolithic series is 
ap|)rec iahly l.irgei than the modern iacc*s with which it is compared in 
head length, head c iic umleience. s.igiilal au . bi/vgomaiic diameter (face 
hicMclth), and distance between the eves. It is smaller than any of the 
modem races in height of the orbits onlv. Ehis last-named inferiority 
leads to a mean orbital index (height ol oibil expressed as a percentage 
ol its brcMcltli) that is lower than ,inv of the rac ial series compared. These 
dilferencc's mav be summ.ni/ed in the statement that the Homo safficnis 
tvpc's of the Upper Palaeolithic .ire remaikable for their verv long (and 
generally oveisi/ed) biainc.ises and for heir low broad orbits and 
relatively shoit, Iiroacl laces. Most ol (he crania arc pronouncedly long- 
headed (clolic h()ce|)halic ). but a lew \eige uiion or attain the lower 
range of rouiuMieadedness (brae h>c ephalv). Incidentally, in the features 

Moiaiit, "Siudifs ()f l*,il.»rolMlnc \!.ni. I\ . ’ pp 1. 
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in which the Upper Palaeolithic series diverges from modern racial 
types, they do not resemble Neanderthaloid man or Rhodesian man, nor 
do they, for that matter, display any other close metric similarities of 
importance to either of these two archaic types. 

\'on Bonin has supplemented Morant’s study of the crania ol Upper 
Palaeolithic males by a similar investigation ol the leinale skulls of 
that period and also by a study of the long bones ol the skeletons ol this 
period.^*’ 

The few crania of Upper Palaeolithic teinales are no more distinguish- 
able from females of modern races compared than are the males- -in hu t. 
they seem to be in no way extiaordinary. They piobably lack the exces- 
sive skull length, face breadth, and lowness ol the oihits that chaiacter- 
i/e the Upper Palaeolithic males. 

\on Bonin has recalculated by the best lorimdiie available lot the 
reconstruction of statute from long bones the individual heights ol some 
11 L'pper Palaeolithic males and 3 females. The males .tveiage cd)out 
17‘1 cm. (fiS.l inches) atid the females laa cm. dil inches). I his is a veiv 
much largci sex dillerence in statute than oidinarily ocems wiihin a 
racial group. 1 think it |)robable that the discrepancy is clue in pail to 
the inclusion in the veiv short male series ol two oi thiee individuals 
credited with statures ol 178 cm. to 181.8 cm., which fiave been exag 
gerated by over-liberal reconstructions ol the length ol dcleciive long 
bones. 

From these biometiic analyses there issue as residual pec uli.ii ilic s ol 
the Up[)er l\'ilae<jlithic |)opul:ition (as rc*gaicls males onlv) ihcii vciv 
long heads, verv broad and relatively low laces, in which are naiuiallv 
implanted low, broad ese-sockets. If the faces are bioad and low, ilu 
orbits are neccssaiilv of similar pro|)oi tions. I'his facial shoitening is a 
specialization in the op|)osite direction ol ih.ti displaved bv the .mihio 
poid apes, Neandeitfial man, and Rhodesian man. in all ol w hom greai 
height of the face results from the deep alveolai processes in which (he 
teeth are implanted. The oibits ate cc)nes|)c)ndinglv high. (Ilowevei. il 
Weidenreicirs reconstructions are trustwoithv, Pithecanthropus and 
Sinantliropus had short faces and low orbits.) I hese verv short, bioacl 
faces hafted to long, narrow skulls occur sporadically in in.inv Fairoi)eaM 
populations of the present day, l>ut they are almost regulailv c haractei 
istic of .Australians, Ainu, and West African Negroes. Broad laces with 
long heads are very frecjucntly observed among Fskimo, American In 
dians, and some of the Asiatic Mongoloids, but, in my expericn<<‘ 
Von Bonin, ** European Raers,” pp. 195-221. 
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Mongoloid faces are usually not short and broad, but both long and 
broad. Among the ancient Guanches of the Canary Islands (a White 
stock), the combination of low, broad face and long, narrow head seems 
quite clearly to have resulted, among other combinations, from cross- 
ings of a low, broad-faced, short- and broad-headed stock with a long- 
headed, long- and narrow-faced stock. The hybrid type thus inherits 
the (lanial shajK' of one stock and the facial shape of the other. In the 
Kuropean Mesolithic period the skulls from the cave of Ofnet show 
the e\tieme ty[)es and the intermediates displaying this so-called dis- 
harnionic combinaticjii. However, it ncjw seems tc 3 me that the increase 
in breadth of the face and compensatory diminution in its height 
can occur in either a longheaded or a round-headed stock, and the 
a.vsociaiion of the broad, low (ace with the Ic^ng, narrow skull is not 
alwa\s clue to hybricli/ation and should not be (ailed “cranial dis- 
haimony.” The splaying out of the malars and zygomatic arches and 
geneial bioaclcning of the lac e are likely to take place in connertic^n with 
stiong laieial and rotary giinding mo\ements of the jaws as typically 
(*\empliliecl in iinulern men of carnivorous habits. I am not aware that 
sue h lateral increase of facial diameters through masticatory hypertrophy 
is ne( essai ily ac ( ompaniecl bv a compensatory shortening of the face. On 
the other hand, theie is no doubt that both narrowing and degenerative 
elongation of the whole face in modern stocks is directly consequent 
upon masticator) atroi)hy in peoj)les who li\e upon soft, cooked foods 
and suffer n itamin clefic ieiic ies from the proc essing ol such foods or from 
ill balanced diets. 


At piesent, then, the |)ersisteiu manilesiation of facial shortening in 
long headed rj)per Palaeolithic men ol Europe is not clearly under- 
stood by me, but it seems to lelleci a probably hereditary tendency 
within the testric ted racial complex from which Kuropeans ol the Upper 
Palaeolithic liave f)eeii derix ed. I hese short, broad faces arc by no means 
imi\eisall\ present in Homo sal>inis ol the Late Pleistocene, as we shall 
see horn the African data. 

I here can be no (|uestion of the continuity C3f the Ujjper Palaeolithic 
siiains down to modern times in Europe. Yet it seems probable that the 
majority of the ancestors of modern Europeans reached the continent 


iti Liter times, as a result of new immigrations from .\sia and frcim 
Ulrica. It seems to me unprolitable and pre^^arious to attempt ^Identify 
diis or that modern Euiopean “race” with some one or ylher of the 
Palaeolithic strains, since all ol the Palaeolithic types miy well have 


Leen inircKluced repeatedly in subsequent migrations. 
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More harly Diurllers in the Dark Continent 

We think ol Alrit a today as a vast continent with the decayed remnant 
()1 an an( ient and precocious civili/ation in the northeast corner and 
retarded c id t tires and j)iimiti\'e men elsewhere, isc^lated in various 
reliij*e areas by rocky deserts or iinpenetrahle juniijles. T lie i^c^rilla and 
tlic chimpan/ee, most nearly human of the anthropoid apes, still survive 
in the (ainj^o loresis, c hec‘k hy jowl with the py^my Negrito — an early 
hut apparently specialized human type — and the full orown Forest type 
of Ne,i»ro, certainly a lorin strin<*ently adapted to an extreme environ- 
ment. 1 ticked away in the Kalahaii Desert, away down in the scjuth- 
wc^steln part ol the continent, are a lew' survivors ol the Bushman- 
lloitentot stock, assurccIK the greatest of all c cintemporary puzzles to 
the student ol racial e\ohiiion. Ahica is cut up by natural gcoc*raphic 
and climatic boundaries into a considerable niimbe of areas laro-e 
enough to |)eiinit evolution to work out local types and sufficiently 
isolated to |)rew*nt halla ompkaed expeiinients Ironi being wrecked by 
rejieaied airivals ol new' tenants of the evolutionarv laboratc^ry. 

C;An-T()()I HU) ORAM \\s 

I low even, the Nfc*cliiei raiican strip ol Alrica is more accessible lor 
cultmal dillusion and loi human inigiaiion, .dthough west of the Nile 
It seems to have been a sou ol back jiasture on the human farm, some- 
what negicc tccl and iicwei biought into intensi\ec ulti\aiion. In Morocco. 
Mgeria, and I imisia. and m the cleseit south ol the Atlas range, 
.nc hac-ologic al c*\c 4 i\ at ions ha\e imcoNcrel Pahieol it’iu cultures, in- 
cluding tv|)ological c(|ui\. dents ol the Kuiopean C'.hellean Vbbevillian), 
Ac heuleaii. and Mousteiian. .incl substitutes lor the Lpper Palaeolithic 
cultures. In southern l unisia .ind soutluMstern Algeria, the L^pper 
Palaeolithic industi y is c .died the* Lapsi.m. w hereas in the rest of Funisia, 
Algcnia, and Moiocco it goes under the name ol Oianian. In a general 
^c)lt ol w.i\. both of these cultures aie \erv similar to an Aurignacian, 
lirolongeci down to recent gc’ological times and at no time characterized 
by technologic al |)iogiessi\eness .ind .u hiev einents in gr.iphic and plastic 
art .such as manilc'sted themsc‘lve.s in the .Aurignacian, Solutrean. and 
Magdaleniaii |)eiiocls in Fairope. 

No Lower Palaeolithic skeletal finds have been made in northwestern 
Ahica, with the e\c e|)iion ol Iraginents of a human skull blasted out of 
a ^piarry in Rabat in I9:f I and. apparently, not yet described. The pieces 
recovered included the anterior part of the lower jaw, part of the left 
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half of the upper jaw, a canine tooth, an imprint of the palate in sand- 
stone, and a lew miscellaneous bits of the brain-case, 'rhis specimen 
is said to represent a young adult male, with large teeth, rudimentary 
chin, and primiti\e features of the nasal aperture.*^ The stratum from 
which these skull fragments were recovered is a sandstone lormation 
considered by geologists to be of approximately Chellean Age. 

There is, in addition, the isolated find of part of the lelt hall ol a 
maxilla and a couple of teeth, in a cave near Tangier, presiiinablv 
attributable to Neanderthal man and the Mousterian dill me. l^ppei 
Pleistocene skeletal finds, or. at any rate, linds ol Homo snjncti.s assoc iaied 
with I'ppcr Palaeolithic industiies. have been plentiful enough in the 
Province ol Constantine in Algeria, which has been exploited an hae- 
ologicallv, but most of the material has been fragmentarv, irn ninpleielv 
documented, or inacleciuately studied. I'he exceptions aie two good 
series, one liom Mechta el Arbi, of Capsian association, and the other 
of Oranian provenienc e, lioin the uh k-shelter of Alfalou bou Rluunmel. 
on the Nfediterranean coast, .‘^0 kilometers east of Bougie, Algeiia.*" This 
nxk-shelter opens hall way up the face ol a high dill and is about 20 
meters wide and 10 meters dee[). .\t the back ol it. a chiinuev opens to 
the surface ol the plateau. In the shelter are 13 to IG ineleis ol hll, in.ide 
up cjf several lasers of clav, loc ks, sand, ashes, bones, and tools. I he bulk 
of the skeletal niatciial came from the topmost aic liaeologic al lavei, 
whicli included a huge pile ol human bones King in disoider diiectb 
undeineath the c himnev. .About IM indiv iduals of both se xe*^ and all ages 
were represented, from whose scattered remains G l.iiiK comple te skele 
tons could be reconstructed. It seems piobable that this skeletal senes 
consisted of the victims of a massiure, whose bodies weie ihiown do\ni 
the chimney. In a Icnver archaeological stratum, called l evel HI. ueie 
found the full length burial of an adult male and the skull ol a child. 
The industry throughout the cave is Iranian, the tools consisimg ol 
75 per cent to MO per cent ol small, backed flint blades, with a con 
sidcrable number of polished bone tools, f he occupants of the c.tve 
seem to have lived principally u|)on shell fish, although thete are i 
few bcjnes of the moufion and other game anitnals. 

The lower level skeleton of the adult male is that of a robust indi 
viduai only IGI..5 cm. t.dl (.5 feet. 3^2 indies). Ihe skull differs wideb 
from those of the upper level in being excessively dolic hoc e|)hah( 
(length-breadth index G5.1). ovcucl in shape instead of pentagonal, and 
in having relatively high orbits, a ll-shaped instead of a V^-shaped palate. 

Marcafs, ‘'I>cfoiivcric cle rwim hiimain« * p 57*1. 

^•Arambourg. Boule. Vallot^. Vernpau. Crott*^% Palrnltthiffues. 
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less massive face, and root of the nose less depressed. It resembles the 
ii|)per level skulls in having large brow-ridges, large mastoid processes, 
pionounted occipital torus, high nasal bones, and no prognathism. The 
nasal aperture is short and broad and yields a platyrrhine or chamaer- 
ihine index. This individual was shorter than the males of the upper 
series, had relatively longer arms, but lorearms and legs less elongated 
with relerence to the upper segments ol the respective members than 
(K( ur in the taller, high level skeletons. The skeletal type of this male is 
(jiiiie dearly that of the Ainignatian man of Combe Capelle, which is 
the same as that of the liindamental (;alley Mill type of long-headed 
Kuiopeaii. 

From the up|)er lc\el, some 10 odd crania are available for study, in- 
( hiding Ul measurable adult male skulls and 10 female skulls. T he bones 
are in general those of muscular individuals of tall stature. Five male 
skeletons \ielded lec onsiUK ted heights \arying from 172 to ISO cm. 
(07.7 iiu hes to 70.0 inc lies), ai ( rnding to the Ficndi met».iKl of reckoning 
statuie from the tables ol Manouvrier. HowcNer, these tables yield exag- 
gerated stature*' T hree female skeletons are supposed to have had statures 
ranging between KiO and 175 centimeters (Of). 5 iiK hes to 08.9 inches). 
Since the sex diiferentiation is admitted to have been difhcult, it seems 
|)iol)al)le that the dispiopoi tionately high female stature may be due to 
erroneous sexing. 1 hese skeletons ie[)resent indi\iduals with broad 
shoulders, foreanns elongated in comparison with the upper arms, and 
shins correspondinglv long relative to the length of the thighs. The 
s(a|)ulae are said to show Nc'gioid characteristics. The bones of the leg 
show some ol the modilic ations associated w ith a bent knee gait, and the 
leei and hands aie massive. 

The skulls are heavv, brutal, thick-walled affairs, with r.^ iscular mark- 
ings so piomineiu that it is dilhcult to distinguish males from females 
by the ordinary ciiteria. I he mean cranial ca|)ac ity of IT male skulls is 
1022 ((. and of 9 female skulls 1 laO cc. (Probably these capacities are 
too high). Fhe cianial indices of males range from 70 to HO with a mean 
ul 7 I.H, while the (oiiesponding ranges and mean of the females are 70 
to HI, and 75.7. TTie vaults ol the .skulls are slightly keeled, the brow- 
ndges excessively jutting, and the foreheads receding and low. The 
mastoid processes, supramastoid ridges, and transverse occipital tori, 
aie all very latge. T he faces are veiy broad ‘ ith massive maKus, jutting 
anterioily and llaiing lateiallv. 1 he upper facets are short, with low broad 
nrhits, deep nasion depressions, high beaky nasal bones, but with either 
’^"oad. guttered, or sharp silled nasal apertures. The jaws are straight 
(orthognathous). not projecting or prognathous. The palates are rela- 
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lively short and broad; the mandibles massive, with prominent chins 
and flaring hinder angles. The teeth are worn and ol ordinary modern 
dimensions. Invariably, some ol the iipj^ci incisor leelh, nsnally the 
middle pair, have been knocked out, presumably in (hildhood — a habit 
widely prevalent among Negroes and Negroids in Africa. 

Dr. C. S. Coon, in snmmari/ing this series, has nnderlaken certain 
futther anahses that clarify (onsiderabK the allinities of the Allalou 
mcn.^'*' He points out that the Allalou noses are peilectly Kin()j)ean in 
conformation, with high and mostly (on\e\ l)iidgcs. and strongly de- 
veloped, jtitting nasal spines. Howexer. the.Mlalon nasal index (mean lor 
21 males 5.3.1) is c hamaerihine or platvn hine (broad-nosed) and Inr- 
nishes a teal metri( al ditlei ein e between this Not ih All i( an type and that 
of Cro .\Iagnon. d his leatnie, together witli the gieat brow-iidges and 
sloping foreheads, dillerentiates the l\u> txpes. Again, .dihongh the 
French anthropologists who haxe desciibcd the Allalou (lania insist 
upon calling them ‘dishai monic. ” with the iinplit at ion that shoi t. broad, 
low-orbited laces are halted to long and naivou brain (ascs. aituallx the 
broad, shoit laces occur xvithonlx I ol II dolic hoi cpli.ilii skulls, whereas 
14 out ol 1(S crania that haxe this lac i.d loi in ai e c‘iihei lound-he.idcd oi 
verging tipon biac hxcephalx. riius the low. broad laces aic picdoini- 
nantlx associated xsith roundel txpes ol head. Again, the xeix low, broad 
(chamaeconch) orbits oc c tir in onlx 3 ol II dolichocephalic or long 
headed skulls, but in 1 I ol 18 ol the mote nearlx lound headed skulls. 
These obseixations made upon an ainjile series seixe to conluin in some 
measure tlie opinion long ago expiessed bx the picse-nt \Mitc‘r that the 
Cro Magnon association ol shoii, bioad lace and low oibits with long, 
narroxv skulls may haxe resulted liom a hx hi idi/ai ion ol medium-laced 
dolic hoc ephals with shoit, bioad-laced, chamaeconch hi ai hxc c*phals. in 
which the lace of the latter txpe has been halted to the biain case ol the 
tormer. This phenomenon has uiidoubic'dlx occuiiccl inde|)endcntlx in 
many places and at dilleieiii limes. It does not c onsiituie ex idc nc e ol an\ 
(lose rclationsliip between the (iio .Magnons and rhe^ men ol All.dou 
Dr. Coon considers that both .\lfalou and (!io Magnon txpes aie the 
residt ol a cross betxveen the (iailex Hill-Combe Ca|)elle form and a 
Neanderthal tvpe. Certainlx, some ol the western l uropean Neaiidci 
thaloids (notably .Spy 11 and piobabix some ol the Ki.ipina specimens) 
show a marked tendency toward biac hx(e[>haly. and the heaviness ol the 
brow-riclgcs in the Alfalou men, wliidi is paralleled in some of th^ 
Predmost specimens, might e;rsily be attributed to .Neandeithaloid ad 
mixture. I agree with Dr. (a)on that Neandeithaloid strains xvere prob 

Coon. The Hates of i.uropr. |>|> tO-14 
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ably infused into Homo sapiens men of the Upper Palaeolithic and 
later times, but I am not certain that this strain is the basic ingredient 
that entered into the blend with the (Galley Hill— Combe Capelle type 
lo |)r(Klure the Cao Magnons and other related lorms of the l^te 
lM(‘isto(ene in Fairope and North Atrica. I here may have been a mas- 
si\e, biac'hyt ephali( Homo sapiens type as a principal ingredient of the 
( ross. I ow oibits and short wide faces, to say nothing of mandibles with 
jutting c bins and flaring hinder angles, are characters antithetic to those 
oidinaiily ol)ser\ed in Neanderthaloid forms. 

I .nn unim|)iessed \\ith the supposedly “Negroidal” features of the 
Allalou men, l)(*(ause these consist almost e\c Insively of relative elonga- 
tion of loie aims and shins with leference to the upper segments of the 
limbs. Sine e Piolessois Doule, X'allois, and Verncau identil) the Mechta 
el \ibi skull t\pe with that of .Mlalou, it is unnecessary to discuss the 
loimei sc‘|KiiatelN. 

HIE NIC, Roll) WHO WAS DROWNED IN THE SAMARA 

In lb!27. a 1 renc h sc lentilu expedition cliscoxered a tossili/ed human 
skeleton in the tnidcile of the Sahaia Deseit, abotit 100 kilometers nc^rth- 
east of I imbue tu. not far Irom the cii\ xallex of the Tilemsi. a former 
iiibut.ux of the \igc‘r. This skeleton, known as the .Asselar man from 
the name ol a neighboring loene h garrison post, was ac c omi^anied by no 
Imds ol im|)lements oi ol .mimal bones. Howexer, the skeletem came 
hoin a dc'posit ol Iluxial origin, piobabl) l.ud down bx a Plcistcx:cne 
iiibutaix ol the- xaiiished l ilemsi rixer (^lose-bx sands horn the same 
loimation \ie*ld iiumcious lossili/eci bones ol xerx large lishes. croc cxliles, 
antt*lo|)e'. ga/elles, and ot hei mamm.ds. as well as Iresh xv.iler shells. These 
lossil animal bones pieseni the same aspect and .ne min -lalized to the 
same extent as those ol the lunnan skeleton. Surlaee Imds of archae- 
ological spc*e iineiis me hide both Upper P.daeolithic anci Neolithic types. 

I aking all ol the exidenee into aecouni. it .ippears rease^nablx probable 
tliat the Asselai man dates bae k lo the Upper Pleistocene. 

The skeleton seems to haxe been embedeled in the rixer sands shortly 
alter the* death ol its owner, who max haxe been drowned. These sands 
haxe consolidated into stone, horn which it is most diflieidt to disengage 
the bonc*s. The owner ol the bones was a tall, slender individual, prc3l> 
ablx more than 170 cm. in heiglu, and eeia only ol the male se?^®^ The 
limirs weie long lelaiive to the trunk, and the shin and forearm xvere 
t'Npeeially elongate. Vhv skull was pionouncedly dolichocephalic (index 
ratlui high, and slightly keeled or scaphoid. It was 193 mm. long 

Uonlr ;iii(| X'.illom / 'Honitur fnwiJr' ti' tssrhr 
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and 137 mm. in breadth, and 136 mrn. in basion-bregma height. The 
cranial qljpacity was 1507 cc. according to calculations made by the Lee- 
Peafton formulae. The face was moderately broad and of medium length, 
although Boule and X'allois call it^hort and “disharmonic.” The frontal 
region is rather bulbous; the brow-ridges are only moderately developed; 
the inalars jut lateiallv and Irontally; the orl)ils are tilted and rather low; 
the root ot the nose shows slight elevation, and the bridge is concave. 
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The nasal bones arc luscd together throughout their length — a rate 
featuie in man. but obsetsed most commonK in .Ncgioids. 1 he nasal 
Ixmes are. on the wltole, narrow, but the nas.d .ipeiuire is broad unit 
[x>orl\ defined sills and small development ot the spine. I he nasal index 
is chainaei rhine Cil.ib. There seems to be little piognathism of ihe nnd 
die face, and the alveolai [irogiiaihism cannot be observed because* ihe 
upper middle incisors had been removed in the vouih of the individual. 
Probably a good deal ot alveolar piognathism of the upper jaw would 
have been manifested, were it not lor this muiilaiion. The lower jaw is 
notable for the great fiieadth of its ascending rami and lor its si long 
alveolar prognathism; the chin emineme is developed, but is retracted 
behind the alveolai projection. The teeth are of a gcK>d si/e, but itui 
remarkable: the palate was firoad and parabolic in sliape. 
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This Asscicir skeleton is that oi an iiKliibitai)le Negroid of the elon- 
gated, gracile type frequently seen in the Nilotic area and in Africa, 
l^ull Negro characters are hardly develo])cd, but in contrast with tlie 
(iio Magnons, the AHalou men, and even with the alleged Grimaldi 
“Negroids, the evidences of such adinities are much clearer. Boule and 
X'allois consider that the Asselar Negroid is more nearly akin to the 
bushmen-Hottentots and to the Southern Bantu than to the full Su- 
(Lmcse Negro type or to the ILimitic Negroids ot East Africa and the 
Nilotic region. I hey regaid the slender Asselar Negroid as a prototype 
ot ihc later, more lully de\elo|)ed Negroids, such as the Sudanese Forest 
Negroes and the Bushmen-llottentots. They oHcr the suggestion that 
c()ntem|K)rary types oulinaiilv described as of mixed Negroid and White 
oiigin are, in lact, undiHerentiated rather than lubridized, and that the 
lull Negioid characters that we ordinarily consider the marks of racial 
piiritN aie merely end products of specialization. Fliis theory of imper- 
Ic'ctU developed Negioid characteristics in Late PleistocLue Whites as a 
p.nt oi a residuum oi tendencies common to all early iorms of Homo 
\aj}inn, will ha>e to receive our serious consideration at a later stage of 
ouriac ial disc ussion. Foi the moment, we ma\ dismiss it w ith the remark 
ih.it the lag end ol the Pleistocene seerns to be too late a time to make 
piobable the sur\ i\al ol jirotspical Homo sapiens still cairying a mddange 
oi Negioid, Mongoloid, and While leatures. I believe that further ex- 
ploi.iiions in .\liic.i and Asi.i will revcril the Late Pleistcxene antiquity 
oi lully diilerentiated Negioids and Mongoloids. 

ira isic)c:em: st si*fc is in fast Africa 

Biiiish Fast Aiiic.i d\en\a. langainika and l^ganda — have been 
sedulously e\|)loited bv students oi eailv man during the oast la years 
and have vielded sec|uences ol Palaeolithic industries beginning with 
crude ‘|)ebble cultures.” continuing ihiough Ghellean (.Vbbevillian) 
and Ac hcrilean h.incl-axe industries w ith 1 ev.dloisian iniluences. Middle 
Slone Age i\])es roughly eciui\aleni to the Furopean Mousterian, 
Vurignac ran and later Gp|)er Palaeolithic types ol tools approximating 
die Smithlield .incl Wilton indusiiies ot South .Mrica. All ol these in- 
dustries lie strat igi aphic alls below the lull-blown Neolithic. I he prob- 
lem ol dating the Fast Afiican Palaeolithic cultures gcr)lc:)gic ally pre- 
Hiits many clilliculties. Most students sui>pc ^ a theory that recognizes 
long j)c*rit)ds ol heavy raini.ill — pluvial pei iocls — as the et|ui\alents of 
die glaciations that took j)lace farther noith. 1 hese pluvial periods aie 
l^ eed upon studies of lormer high level shoi e-lines ol some of the smaller 
last .African lakes and upon certain glacial deposits high up on the 
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slopes of the lofty peaks, siuh as Kenya. Kljjon. and Kilimanjaro. In 
Kenya, there are stated to liave been two;;i eat PleistcK cne pluvial periods 
separated by a long, dry interpluvial and also siibdi\ided bv drier inu i 
vals. There are also a number of post-lMeistoi ene or re(em plinijl 
phases. The identi/ieation ol \aiions geological dejxrsirs with tlusc 
several pluvial and interpluvial periods is (om|)li( ated. howevei. bv die 
possibility ol earth-tilting in this xohanit legion, wheie the gieai Riti 
Valle\s ha\e created tremendous c basins running nouli and soiiih and 
now forming the \alle\s ol ii\ers and the beds of lakes. In Kenva. ilu* 
first great Pleistcxene piu\ial period is (.died the Kain.isian and is 
ecjuated with the first two iMiropean gLuiaiions and the iniei glacial 
period that sepaiati s tliem. I he gieat iiuei plu\ iai is snpposid to bc' 
etjuivalent to the long Mindel-Riss inteiglat iaI. 1 he setond oi (iamblian 
plu\ial is inauhed with the Riss and Win in glaiial advames and the 
third inteiglaii.il; the Malk.dian and N.iknian plu\ials .ne post- 
Pleistocene. Ilowesei. tiu'se c oi lelaiions seem to be highU specidaiiM*. 
The sec|ueni es of Palaeolithic industi ies are. on the c oniiai \ . w ell esiah 
lished. with the exception oi some ol the eailiest pebble ’ cidiniis 
which consist ol alleged tools lashioncxi lioin ii\ei pel>l>les 1 hi‘ lecogiu 
lion of some cd these pebble implements .cs human .irtiiai is lecpines no 
little faith and optimism on the pai t of die .iic haeolngi^t. 

The first find of human skelet.d lem.iins from this i eg ion was made h\ 
Dr. Hans Reck of the rni\eisii\ ot Ih-ilin in liM.i In die ()ldn\\a\ 
gorge in r.urg.uu ik;i .ue iich fossil lemains ol a Pleisioce’u* fauna, m 
chiding m.mv eMiiut mainm.ds. liiit .dso hafi oi mf>ie oi foims still 
li\ing in Mrica. I he tiiimah skeleton was alleged to ha\e lain helou 
10 feet of undisiui f)ed sti.ita. it w.is fossdi/efi and was thought b\ Di 
Reck to li.iseyi e|)iesented .i diowning oi siibmeision when ()ldowa\ 
was a marsh oi .i lake, riie bods la\ on its light side with the thighs 
flexed and the arms folded a [xisinie commoiiK lomid in clelihc i .iic 
burials. The sli.Uimi from which it came is siip|)osc‘d lo hasc* sicldcd 
bones of an extmc t foi m of eleph.uu. of die f 1 1 jij/fn ion . and im|)lc inenis 
ot an acUanced (.helle.in or AfifieMlli.m i\|)e. I hits dm find was at 
tributed to the l.owci Pleistocene, .ind it occasioned .i good deal ol 
sceptic isin. pai tl\ l)ecaiisr the postm e of ihe skeleton iiidic a ted a hm lal. 
partly becau.se Dr. Reck asseited ih.it the lowei incisor teeth c»l tlx* 
skull had been c liip}>ecl or filed, a c usioin ol m.iin c oniempoi .iiy All i< -ms. 
and finally because the skeleton is undimfiteclK th.it of .i Homo \/i pirns. 
Not very much aiicniion was paid to this disc o\er\ until l!PJ(i- -7, win n 
Dr. L, S. B. Leakey, who had made import. mt finds of l\il.ieciliihi( t 
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tiires and human remains in Kenya in the interim, reopened the sub- 
ject and satisfied iiiniseir that the Oldoway skeleton was actually of the 
orcat anti(|uity claimed lor it by Reik and that it conformed in type to 
the skclcl«il remains he himself had found under similar geological 
( in umstaru es. 

^1 he Oldoway skeleton is that of an adult male, over 180 cm. tall 
(f) feet, 10^4 iiK hes), with a \ery long and narrow head (length 203 mm., 
breadth 13d mm., cranial index hfi). The vault of the skull is well de- 
veloped with a loundc'd forehead, and to it is hafted an exceptionally 
long and narrow fac e (total height from the root of the nose to the lower 
hordci of the chin 132 mm., tc>tal facial index 102). Ihe orbits are ex- 
tremely high, the nasal skeleton long (f)! mm.) and moderately wide 
(2b mm.), yielding an index of 31, uhic h is mesorrhinc or medium. The 
palate* is also long .md naiiow. Ihe jaws show a nuxlcrate amount of 
al\c*olar |)i ognathism. but the* \er\ dc*ep lower jaw is eeptipped with a 
well-dc‘\ eloped chin eminence. Ihe teeth arc |)erlcetiy modern. The 
limb bones offer nothing of panic tdar interest. 

1 his Oldow.r. skeleton is not that of a Negro, but is referred to the 
tall, slendc i I lamit ic White rac e of Fast Afi ic a, by Mollison and Gieseler, 
uho studied it.'* Fo the present wiiter, the representatives of the Oldo- 
WiW skull give a soinew hat .\egioid impression, although it is by no means 
asclccU as that (re«ited hv the skull of Asselai man. \ subsecjucnt labora- 
torv examination of sam|)lc s liom the cliffeient stiata of the Oldoway site 
(ok eel .1 revision of the- eailict dating of the skeleton and reduced it to 
rp|)er IMeistocene. It was then regarded as an intrusive burial, probably 
of Aui ignac ian age. 

In the meantime, in I!k32, Hr. I.eakev made exeavatioiis oi supposedly 
Fower IMcdstoc c’lie deposits exposed on the southern shores of the 
Kaviiondo (iulf of X'uiotia Nvan/a at a place called West Kanam, and 
disc ovei eel a large* fragment of the s\m])h\sis of a human mandible which 
he .ittributed to the earlv |)avt of the Kamasian pluvial — that is. Lower 
Pleistocene. Ihe mandibular liagment included roots of the anterior 
teeth and paits of the crowns of the left piemolars, together with the 
upper pan of the chin eminence. Fhe study of the specimen revealed 
uoiliing incom|)atible with the conclusion that it belonged to Homo 
and it was heralded by Dr. Leakev, w ith the full endorsement of 
impressive committee of Fnglish scientis* as the Icmg awaited proof 
that Homo s(if)ieos existed in the Fairly Pleistocene. 

hi the same expedition, fragments of four other morphologically 
" Mollison and (ficsolcr, '‘lUucrsu<hiing<*n ul>cr den Oldoway Fund," p. 50. 
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modern skulls and a bit of femur were recovered from a neighboring site, 
Kanjera, apparently in association witli remains of Etrf)li(is antiquus 
and from a stratum that yielded Chellean tools. I'hese remains were 
referred to the Middle Pleistocene. Unfortunately, the information 
given by Dr. Leake\ on these important discoveries lacked the wealth ol 
detail and the documentation in the way ol measured sections, phot(3 
graphs, etc., that science demands belore it is willing finally to accept 
a revolutionary find, sue h as that of Homo sapiens in the Lower or Mid- 
dle Pleistocene.- - Professor Boswell, a veteran in the study ol the geolog\ 
of the Rift X'alleysof Last Africa, dissatisfied with the e\idente presented 
by Leakey, led an expedition to Tanganyika tor the pin poses ol a le 
investigation of the sites. Ilis report failed to coiroborate Dr. Leakey s 
findings and thus relegated Kanam and Kanjera man to the large com 
pany ol disci edited Homo sapiens ihxinvMns io high geological antic|uii\. 
This fiasco was [particularly regrettable because it iinolved the ill 
considered underwriting of an impioperly attested disco\erv bv a large 
committee ol highls cpialified British sc icntisis. It in no wa\ impaired the 
probabiliis tfiat Homo sapiens was a mid-Pleistoc cue dweller in Fast 
Africa, but it discredited. peiha|)s unduly, a great deal ol important 
archaeolcpgical work accomplished bv I^r. Lc*akev elsewhere in Fast 
Africa. The pre sent writer is stiongh of the opinion that further lesearc h 
in this area will re-esiablisli Leakey s contentions and |)ro\e that he was 
right. 

In the sears l.eakev exc.ivated lock shcltcis aM Imenteita. 

Kensa Colons , ,uid discoscic-d in (Gamble’s (’..i\e II some fise damaged 
skeletons, whicli he assen iated with an Upper .\urignac ian culline. 
Curiously, the .Xungnacian strata in this case* underlie lasers that yield 
a Still Bas (Moustei ian) c uliuie. Leakev thinks that the Mousterian and 
Aurignacian cultuies in Kensa were contemporaneous but produced h\ 
diffeient races. No Mousterian men have been discosered. 

Tw'o of the “ Am ignac ian” skeletons, .\o. I and No. .a, base been 
partialis described fpy Leakev. Both are consideic‘d to have l)elongc*d to 
adult males. Tliey have large and matkedly dolichocephalic crania, with 
small brow' ridges and poor development ol the musculai attachments 
and mastoids. Ihe foreheads are rounded and rathei submediuin in 
height; the orbits arc vciy high and the laces long and ol mote than 
average breadth. The noses aie long and only moderately w ide; the jaws 
not projecting, although a slight amount ol alveolar prognathism is evi- 
dent. The mandibles have c hins of medium development and rathei 
broad asc:ending rami. Ix*akey, however, says that they are not massive- 
Leakey. Stone Ag^e Ra(ei of Kenya, pp. 9-5(1 
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1 he teeth and palates seem to present no features out of the ordinary. 
Sir Arthur Keith reckoned the stature of one of these skeletons at 180 cm. 
or more, and it is certain that both belonged to very tall individuals. 

I hesc smooth-skulled, grac ilc, long-fac ed dolichocephals of apparently 
hij>h stature and slender build present no obvit^ijsly Negroid features, so 
lar as one can judge Iroin the pliotographs and drawings of the re- 
constructed skulls and Irom the somewhat inadecpiate descriptive and 
inctiic data that accompany them. The conclusion that they belong to 
Hamitic Whites, such as some ol the purer strain Galla of Abyssinia, 
or even some ol the Bahima aiistcxrats am(3ng the F.astern Bantu, whose 
slight Negioid admixture is ncjt apparent in the skeletal structure ol 
the (ace, would seem justified, and, so lar as 1 can gather, that is the 
judgment ol Sir Arthur Keith and ol Dr. I.eakcy. These “Aurignacian” 
skulls certainly are not obviously Negroid. 

From a burial site at FImenieita, where the bones ol many individuals 
liad been stulfed intcj dilfeient lock crevices and subsequently covered 
1)N the waters ol a lising lake, Dr. Leakey lecovered remains representing 
at le.ist 2<S |)ersons. He asc iibes these burials to a Mesolithic culture that 
llomished during tiie Mak.ilian wet phase, a post-Pleistocenc pluvial. 

1 hese skeletons, ageiin, seem to have belonged to tall dolichocephalic 
mdividuals, w ith a lew cxcejitions. Se\er<il ol the better pieserved crania 
are showai in exc ellent hall-tone rejirodiu tion, and from these illustra- 
tions. as well .IS liom Dr. l.eakey’s description, it may be deduced that 
ilie Flmenteitan peojile were in many lespec ts similar to the Cjamble’s 
('a\e Aurignacians who. piesuniably, |)reccded them. They have the 
same very hmg lac es, piojec ting occ ipuis, strongly develo|)cd malars. The 
noses are long, .ind in some instanc cs the nasal b(>nes are stroiiejy concavo- 
(on\e\. Alveolar | 3 iognathism in the skulls hgured is mc^re p onounced, 
and the nasal apci lines, as well as the general conliguration of face and 
skull, a|)pear to me distinctly more Negroid than do the corrcspc:)nding 
leaunes ol the Auiign.ician skulls. In lact, I should not hesitate to 
diagnose these crania as .Negioidal. 

A still later series ol skeletons, rec covered by Leakey from burial 
niounds and shell mounds and dclinitely associated with Neolithic 
niltures called Cnimban .\ and Ciumban B. seem to me to be so strongly 
Negroid in their characters that one might almc3st pronounce them out- 
•tiul out Ncgioes. 'Fhey lac k the grac ility of tl. earlier crania; the relief 

die skulls is rugged, and the laces are massive, rrognathisin is still 
niaiiily alveolar rather than allccting the entire lace. I he limb bones of 
these Neolithic skeletons are declared by Dr. Leakey to be very robust. 

Almgcther. the status of knowledge of the antiquity of man in East 
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Africa is most unsatisfactory, not because of a paucity of finds, but 
because of the clouds of doubt that shroud the geological age. the archae- 
ological associations, and the very anthropological leaiures of these finds. 
The whole elaborate scheme of pluvial periods and their supposed cor- 
relation with European glaciations has not yet been accej^led by all 
climatologists and geologists, and. granting its validity, there leinains the 
difliculty of dating strata and archaeological deposits ac t urately to one 
or another of the multiple Pleistocene and recent phases it postulates. 
I have a very strong iin|)ression that much ol the c'orielaiing ol finds of 
ancient man in East Africa with plu\ial peiiocls depends ui)on tenuous 
or c|uestionable e\idence. E\en the archaeological se(|uences i)ostulaied 
by Dr. Leakey and his associate's seem \er\ peculiar, .\urignacian is 
contemporaneous with Mousterian, according to his findings, and Auiig 
nacian includes pottery — ne\ei Icjuncl in Europe or Asia before Neolithic 
times. 

If we dismiss all of oin uncomfortable feelings .dxiut e\ac l daiing and 
sequence of these East .\lrica finds and assume that the\ aie. in fact. 
geologicalK ancient (as I am most desiious of doing), we .ue still Lued 
with the puzzling fa< t that any one ol the skc‘letoiis lound (w ith the pos 
sible exception of the \er\ fragmentarv and ([uesiionable Abie an 
thropus) could easiU be du|)li(atc'd in the coniempoiaiN naii\e [)opiila 
tion of iliat \erv region. Ehe w hole area is still peopled w ith tall, sleiidei 
Elamites and f lamito- .Negroids with exactU the same skeletal aniliio 
pology'as Leake\’s Am ignac ians. Elmeiueitans. etc. 1* itluu. last Alina 
has been [)eo{)led with Nirtually e\ac tl\ the same l\pes ol h\brids he* 
tween Mediterranean llamiiic Whites and Ncgiocs e\ei since* Middle* 
and L'pper Pleistocene times, ot, altei n.ii i\ elv , if these* Il<nn(i .sftjfuns 
types aie the common ancestors of both Whites and Nc*gio(*s. as \ei tin 
differentiated and carrying in solution all ol the gene potentialities ol 
fx)th stCKks, then no further esolution h.is taken place* in I ast Miica. 
.AccordingU, we must regaid the Masai, the (Falla, the Ka\irondo. the 
W'atussi, the Ikdiima, and all the rest ol thc-in as piotoispiial Uifinuirs 
sapientrs, stuck in a Pleistocene stage ol esolutioii. .Such a view seems 
ridiculous to an anthro[)ologisi who has siudic*d the* lesults of lace mix 
ture between Whites and Negroes in the rniied State s and has obsc-netl 
the production passim of the.se so-called llamito NegioicLs in contem 
porary miscegenation. 

If we close our eyes, gulp hard, and swallow' the w hole unmastic able 
mass of dubious stratigraphy, bizarre archaeological typology, and in- 
complete antfu'opometric and mcjrphological analysis of specimens, we 
may conclude that the Middle and U|)per Pleistocene inhabitants 
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East Africa were perfectly modern Harnito-Mediterranean, tall, slender 
brunet Whites, and it was not until Mesolithic times that tliey became 
perceptibly adulterated with, or differentiated into, Negroids, and that, 
Imally, nothing approaching a full Negro type is to be found until 
late Neolithic times in that area, if then. 

DKVOLIITION IN SOUTH AFRICA 

Sou til Africa is a vast evolutirmary cul-de-sac in which, apparently, 
men and apes ha\c worked out their evolutiionary destinies accc^rding to 
their hereditary pcjtentialities and environmental oj)portunities, leaving 
in their skeletal remains a magnificent record which “he udio runs may 
read.’’ South of the mouth of the Congo, Alrica is a lofty plateau, in 
most places 3.000 feel or higher, that has been warped along a scries of 
parallel corrugations which ha\e given rise to altcrnaticjiis of lake-like 
expanse's and raised water gaps.' ' I he rivers flc^w in arts on an east-west 
axis in the clownlolds and c ut dee p gorges through the continental scarp 
to the sea. J'hc plateau has been in course of desiccation and draining, 
piobably since tlu* end ol the Pleistocene. I he dolcjmitic and limestone 
lormaiions of vSouth .Africa, as Dart has |)()intecl out, have provided in- 
numerable abodes, refuges, and bursing places of ancient man, which, 
.IS they are carefully exploited by scientists, are sure to vield an almost 
unbroken secpience of evolutionaiy si.iges in the development of ape- 
and human lN|)(*s. In recent yeais, it has been possif)le to correlate the 
rem.iins of c*xtinct animals in South Aliica with archaeologicaEsucces* 
sioiis and some human tv|)es, so that the kick of Pleistocene glaciations 
and of the alternation of l.iuna involved in gkicial advances and retreats 
has l)een c oinpens.ited, to some extent, by caielul siiatigr rohic work. 

It is fortun.ite for the sc ieiue of anthropology that suci: .i [iromising 
aiea lor exploitation as South Africa should be the home of a brilliant, 
eneigetic, and competent group of plivsical anihro|x)logists, palaeon- 
tologists, geologists, and .nc haeologists that would acloin any country 
ol I iU()])e and would be hard to match in most of them. 

In the study of fossil |)iimates and fossil man, the names of Broom, 
Iku t. Drennan, Dryer, and Shaw re present outstandingly important con- 
tiihutois, and their voimgei associate's — Cialloway. Cu'ar, Gillman, 
S(he|)eis, Shore, Slome, and W ells — are all eni idling our knc^wledge of 
ptesentand past races in South .\irica liy soui. * and definitive researches. 
In the prehistory of the aiea, order has been brought out of a former 
di.ios by such distinguished archaeologists as C»oodwin and van Riet 
h(>we, and the geologists of the South .African universities have done 

1 a>lor, Envnonmrftt. Rnct*, find Migratton. pp. 108-119 
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their part admirably both in dating artifacts and skeletal remains. There 
is no real doubt that the South African Palaeolithic industries are 
roughly conteinporaneous with those of the continent to the north. The 
former are divided into the Older. Middle, and Later Stone .\ges. The 
Older Stone Age includes the Stellenbosch and X'ictoria West industries 
with crudely chipped hand-axes and other implements ol lydianite, and 
the Fauresmith industry with better worked tools of the same material. 
These correspond more or less to the ('hellean and .\c heulean cultures of 
Europe. The Middle Stone Age comprises the Still Bay and other in 
dustries. mostly characterized by (lake implements with the edges re- 
touched. It is roughly analogous to the Mousteiian ol Europe. The 
Later Stone Age consists of the Smithheld and Wilton indusiiies. These 
latter show transitions from an Upper Palaeolithic t>pe of work like the 
Capsian to a full Neolithic industry with potteiy and some polished stone 
implements.'’^ 

No human remains ha\e been found in South Ahi(.i delmitely as- 
scxiated with implements of the Older Stone Age. But it is almost < er- 
tain that a large-brained, modern t\pe ol man inhabited South Ahi(a 
during the Middle Stone .Age. The first (hstoveiy ol fossil man o( tuned 
in 19LL near Boskop in the I iaimaal. Woikmen digging a ditih tame 
across mineiali/ed bones in the substiil about I b » leet below the smlace. 
A few rudely worked stones ot curred in the buiial. OuK a lew fiagmeiiis 
of the skull and the long bones were lound. The most remarkal)le le.uine 
of the Boskop man was the great si/e of his brain-t ase. \m)i(ling to Kt ith, 
the reconsti tu ted skull measuies U0r> mm. in length and L") I mm. m 
breadth, and its talcidated capatity is Ifi.'lO tt. — laO mm. above that of 
modern Englishmen. I'he cranial index is about To. iudit.iting that liie 
sktdl was long relative to its breadth. The blow ridges aie not large; tlie 
forehead is swollen and bulbous, as intertam modem Negroid t\pes: the 
mastoid prcKC-sses are small. A Iragmeni ol the lowt i jaw tells us some 
thing al>out the face. There seems to have been little proiiusioii ol the 
jaw^s, and the teeth and mandible are miuh like those* ol the modern 
Bushmen — little yellow-skinned .N'egioids ol South .Aliica. The limb 
bone fragments indicate a statuie of about leet. b iiu lies. 

Most of the Sotith African anthropologists seem to agree that tlu* 
Boskop type repre.sents tlie principal Homo s(ij)icus aiuestial stock ol 
present South African races. The latter have been modiliecl. Iiow'cver, h\ 
admixture wdth some other racial elements, both in the Bushman 
Hottentot group and in the Bantu. Fossil skulls of the Bosko|)oid tvpt* 
include not only the original specimen but, according to geneial agicc 
M Goodwin and Lowe, Stone Age Cultures 
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ment, those from the Zitzikama caves, from the Matjes River, and from 
Fisli Hoek. Ciertain other fossil crania included in the range of the Boskop 
type by some students arc referred to an “Australoid” type by others. 
Cialloway has given a general description of the Boskop type, compiled 
from a survey ol all of its known representatives. It is invariably of 
massive construction and great dimensions (length exceeding 190 mm. 
and capacity over 1300 c'c.). It is dolichocephalic, somewhat low-vaulted, 
and ( oflm-shaped (or pentagonoid) when viewed from above. The nar- 
low Irontal region shows a median ridge, and the glabella (the eminence 
o\cr the root of the nose) and brow-ridges arc usually prominent and 
emphasized by a groove that separates them from the forehead. The 
latter is low but almost vertical and curves into a flattened or slightly 
arched vault that has its highest point just behind a vertical drawn 
through the ear-holes. Ihe occipital region of the skull is broadly 
wedge-shaped, with its upper portion desc ribing a Hat slope, the occipital 
piotuberame prominent, and the area for the att.ichmcnt of the neck 
muscles flat ami almost horizontal. The mastoid process is usually di- 
minutive and nip[)le-shaped, and the groove for the attachment of the 
cligastiic musc le, just inside of it on the skull base, is very deep and 
extends far bac k of the tmistoid process, irrespective of its size. Above the 
mastoid piocess is a well defined supramastoid groove and a definite and 
often massive supram.istoid crest. T hese details of the mastoid region of 
the tem|)oial bone are iin|)oriant because they arc characteristically re- 
produced in Bushmen skulls. T he glenoid fossa is shallcw, with a 
flattened aiticular eminence. The external angular process (the out- 
waid extension ol the brow-ridge and upper rim of the cjrbit on the 
Irontal bone) is tiiangular and projects so markcdlv iliat the minimum 
l)ic*adth ol the Irontal bone just abc^ve it (where the crests or lines of 
the iem|)oral muscIc^s .ne closc'st together) is usually 90 per cent or less 
ol the hi orbital diametei. (Grooves on the lateral parts of the frontal 
hone for branches of the supraorbital nerves arc common. The face is 
short, broad, and massive, with an index c:)t about 50. It is not usually 
inognathous; the orbits are low and lectangular with their axes tilted 
downwaid, outward, and backward, their margins massive. The region 
between the orbits iiicludcs flat or only slightlv arched nasal bones, a 
low, broad nasal apeiture, a short alveolar border in the subnasal region 
iliat is not excessively projecting. The -urface of the upper jaw below 
ihe middle of the orbits is not markedly depressed into a canine fossa; 
die malars or cheek bones are sharply angular, with the body of the bone 
lining laterally and tilted upward, and the portion forming the lower 
^ ’ Oalloway. "Characicrisiirs of the Skull." pp. 31-46. 
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rim of the orbit bent to face forward. The palate is broad and shallow 
and either horseshoe-shaped or V'-shaped. I'he teeth (not included in 
Galloway’s description ol the type) are small, as in the modern Bush- 
man, and their pulp cavities, accoiding to Nfiddleton Shaw, arc en- 
larged (taurodont). 'This taurodontism is an infantile or primitive fea- 
ture and not a herbivorous specialization. In general, liie outstanding 
characteristics ol the Boskopoid skidl t>pe are very large brain-case and 
relativelv very small and short lace, with reduction in the si/e ol the 
teeth, rhese are foetal or infantile characters, and the phenomenon ol 
their retention in adult years is called pedomorphism. 

A second Hotno sivixin of Pleistoc ene anticjuitv in South Africa 

shows certain “Australoid ’’ features, stressed bv Broom. Diennan, and 
Keith but regarded as Boskopc3id variants by Ciallowav. In oidei to under- 
stand the Australoid pioblem in South Aliica, we must (onsider the 
Florisbad skull, which ranks in importance with Rhodesian man and 
Weinert’s new Africanihropus but is here discussed with Hotnn sajjinis 
because its total characteristics seem to [ilace it in that catc*goiy. I lus 
cranium was discovered in Ud.kS by Profcssoi 1. F. Drevei while exca 
vating a site at Florisbad. a w\n in lithium spring about miles noi th ol 
Bloemfontein. It lav amid the accumulated dc/bris that had choked one 
ciutlet or “‘eye” ol the spiing, in association with two extinct lorms ol 
horse, the extinct giant bidlalo (liuhtilns and other lamia no 

longer extant. Stone points ol Moustei io 1 evalloisian alimitv . .ilso loinid 
in the debris, aie assigned bv Mi. A. |. II. (iooclwm the Hagensiad 
variation ol the .Middle Stcjue Age, and Prolessor Drevei considers the 
coldest deposits ol the spring to be .Middle Pleistocene, il noi eailier. 

I he portion of the Floiisl>ad skull recovered includes the liontal 
region except the lelt supraorbital portion, the top ol the lelt [laiietal. 
and enough ol the lelt side of the lace and the nose- to peimit cc iiain 
restoration of all of the lace except the palate and alveolai border. I he* 
outstanding leature ol the Iroiital region is its Hat. icceding character 
and the h^rward and lateral projc’ction ol the supr.iorbital toms. I he 
frontal c urve is as low as that of Neanderihaloicls, .iiid the breadth of 
the supraorbital tcjrus (l.'^fi mm.) considerably exceeds the Nc^anderthal 
maximum and is inferior only to that ol the Rhodesian man (I'Hl rriin.) 
The constriction of ifre frontal bone behind the torus is about ecpial to 
the amount found in the original .Neandertlial spec irnen and in the 
La ChapclIe-aux-Saints cranium, relatively much le.ss than that of the 
Rhodesian man. and far more pronounced than in modern man. How- 
ever, the minimum and maximum widths of the frontal bone (120 rnni- 

Drennan. **Florisbad .Skull.” pp. 10VII4 
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and 136 mm., respectively) are far greater than those of the Neander- 
thaloids or of most specimens of Homo sal)iens. (jalloway particularly 
stresses the fact that the supraorbital torus in the Florisbad man is not a 
continuous bar, as in Neanderthal and the other more primitive human 
forms, but consists oi a central glabellar eminence separated from the 
lateral swellings on the outer halves of the orbital rims by a well defined 
sulcus, running upward from the supraorbital lujtch. I his is a Homo 
sapiens type ot supraorbital region and not palaeoanthropic."*^ Instead 
()l the high Neanderthaloid orbits and flat, stream-lined malars, curving 
hack from the lace without sharp angulation, the Florisbad skull has 
broad, low, tilted oibits with the infeio-lateral angles bevelled and the 
malars or cheek bones breaking from the frontal surface of the maxilla 
at almost a right angle. Again, the lace ol the maxilla in Flcnisbad man is 
very dee|)ly excaxaied below the orbits, whereas in Neanderthal man 
this suborbital region is Mat or e\en puffy. File root of the nose is deeply 
lecessed under an o\erhanging glabella, an Austialoid feature cjuite 
alien to Neandeithal man; the* nasal bones arc ridged rather than flat- 
tened. .\ feaMire ol the Morisbad rec onstruc tions figuied by Drennan and 
(lalloway is a \ cry slight mid-facial prognathism coml)ined with exces- 
sive alveolai piognathisin, which imparts a decidedly Negroid contour 
to the laci*il prolde. ()nl\ one tooth, a much worn and very long-rocjted 
ii|)|)er third molar, is available. It has fused loots — a character commejn 
enough in rec ent man. No dimensions of the fragmentary vault arc avail- 
able. e\c ept those pertaining to the frontal bone. The length of the skull 
is thought to have been at least 200 mm.; the width must have been 
.unple, and the cianial ca|)acitv could not have been small. .A great deal 
of discussion about the brain cast, which includes onh the frontal and 
|)aiietal legions, does not. in mv opiniem, lead to anv ^ery specific cc:)n- 
(lusions. (ienerally spc*aking. I should sav that the interpretation of 
enciocranial casts ol fossil skulls is a verv precarious busine.ss. '' The brain 
coverings and the cerebrospinal fluid interpose between the brain itself 
and the inner skull walls, and the relief of convolutions on the latter is 
usuallv faint. 1 lowever. the general si/e and developim^nt of the brain is 
undoubtedly determinable bv a careful siudv ol the cast as a whole. In 
the Florisbad ca.se. all students agiee that a primitive and inferior status 
of the frontal and parietal lobc*s is indicated by the proportions, regional 
development, and convolutional pattein f the cast, but those who think 
that Florisbad should be classified with Homo sapiens believe that the 

'‘M'.allowaN, ■■X.iUirc .iiid Siaiiis of (lie Horislutl Skull." pp. l-n> 

I c C;ros Clark. Cooper, .ind /lukerm.iii found iliat litilc information al>oul the sidcal 
piau-rn of the l)rafns of rhim|)an/re> (oidd l>r gamed from a studs of these casts. l.c C.ros 
t > iik. Cooper, and /nikcrman, 'I iidoiianial C.isi of the Chimpan/ce," pp. 2t9-269. 
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generalized characters of the cast support their position, whereas those 
who would put the specimen into the Neanderthal category consider 
that the lowness and flatness of the cast is enough to rule Florisbad out of 
ihe anatomically modern species. 

Prolessor Dreiinan stresses the resemblance of the Florisbad frontal 
region and brain cast to Neanderthal man, and Professor Dreyer, the 
disc over er, is much impressed with the similarities between Florisbad 
and the Steinheim skull, a progressive Neanderthaloid form, of allegedly 
thiid glaciation (Rissian) age. (ialloway is of the opinion that Florisbad 
has a B()skr)poid vault and lace but an Australoid supraorbital region. 
Aciually, tlie Boskojjoid face, so lar as known, is not unlike the Austra- 
loid face but \cry dissimilar to the laces C3f Rhodesian and Neanderthal 
man. (iailowas calls attention also to the close likeness between Florisbad 
and the W'adjak skulls (Necdithic c3r Mesolitliic large-brained crania 
tint seem to be intermediate between the Solo men and the modern 
sinallei -biainc'd Atistralians). (iailoway thinks that Florisbad may well 
be .me estral both to the inlantile Boskop t\pc and to the gerontomorphic 
(adultilonn cm senili/cd) Australoid tvpe. In his \iew Florisbad is allied 
in endocranial characters also to the more primitive Rhodesian man. 

The Ta|)e Mats skidl, uell described by Professor Drennan,*® certainly 
|)resents leatures ol the supraoibiial region and face that ally it to 
Morisbad, and its mastoid processes arc large, not small as in the Boskop- 
Bush t\|)e. MoieoNcr, its teeth are large, like those of .Australians and 
Negroes and in contrast with the dental reduction in the Bush line. 
Piolessor Dart, in an admiiable sur\ey of the relationships of fossil to 
recent man in South .Alrica,'^'* e\pi esses himself as unsatisfied with the 
theory of the deri\ation of either Bush oi .Negro t>pe> from any known 
aiKcstial form. He says ‘ Both the Bush and .Negro ty[:» s differ from the 
Rhodesian and Florisbad t\pes in lacking projecting eyebiow ridges; they 
ditler horn the Bosko|) t\|)e sulhciently to hybiidi/e with it. If Florisbad 
in.m is indeed the ancestor of Boskop man, we may expect to find the 
( ontemporaiN smooth-browed ancestors c^f the Bush and Negro types 
Itn ther northward in this continent in comparably am ient strata. " With 
this \iew I am inclined to agiee. 

I Ite enormous reduction in skull si/e and cranial capacity that marks 
die Bushman- Hottentot t>|)es when ((nn|)arcd with the Boske^p type, to 
J' n noihingof a diminution frenn a\eragc > pygnioid stature, would have 
tu be interpreted as a phenomenon c^l degradation if the Bushmen and 
Hottentots arc directly descended Irom the Boskop stock. A similar 

niviiiKin, "An Aiisinilout Skull." |>p. 117-127. 

"Rrenu I)i\cn\cric»." i^p. IS 27. C:f. c.spcciallv p. 18. 
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phenomenon would be manifested in the dental reduction. It seems to 
me probable that this size diminution may have been caused by hybrid- 
ization of the large-brained, normal-statured Boskopoid type with Congo 
Negrillos, or pygmies, to bring about the Bush type. vSimilarly, in Aus- 
tralia, a marked decrease in cranial capacity from the Wadjak type 
(actually found in java) and the Talgai type to contemporary Australian 
aborigines mav have been eflei ted by a hybi idi/ation ol proto- Australoids 
with the p\gmoid I'asmanians. However, these relationships ol modem 
races to fossil foims will lia\e to await hirther discussion in the sec lion ol 
this book dealing with coniemporaiy racial stocks. 

The most leceiu aclclitic^n to the South Alrican series ol lossil man 
comes from the Border (mUc. near the boundarv between /.ululanci and 
Swaziland, just below the crest of the western scarp ol the I.ebombo 
range. 'Fhe cave \ ielded implements ol a rich industiN ol Middle Stone 
Age times (Pieteisbuig Culttire^. with a majorit> ol the lemains ol 
nuKlern low vc‘ld animals, an extinc t s|)ecies ol ecpiine l.iigei than a 
zebra, and also <in extinc t bo\ ine. Human lemains iiu hided lragmeniai\ 
parts of the skull \ atilt asciibed to an adult ol thiitv sears, .in .idiilt 
mandible, jx)) lions ol adult temora and tibiae, and parts ol the* skeleton 
of an inhuit ol three months. The skeletons weie probabU .issoc i.ited 
with the .Middle Stone .\ge industr\. 

rite adult skull is estimated to have been Ifla to 200 mm. in length. 
140 to 1 12 mm. in bieadth. with a height horn the ear holes ol at least 
ll.'i mm. Its minimum estimated capacitv is I I'lO cc/J'well up to th 
average ol modern adult m.ile Kuro|)eans). The brain c ase w.is long 
headed, with an o\ id outline, small broad m.ist<»ids with w ell rnarU'd 
supramastoid grooves, and no occipital torus. The- lorehead was ol 
moderate freight «inci c ur v.iture, Imt verv broad ( rninimum Iront.il diaiii 
eter, lOS riim.) The In ow ridges form a continuous transverse boiiv 
torus, but thev do not project gre.itiv. lire Irontal sinuses are small 
Portions ol the mandible minus all teeth indie .ite a shallow svmphvsis 
and a lack of .ilveolar prognathism that distinguishes it sharplv lioni 
characteristic Negroid lorrns. I hc' biow-ridges are much larger than uc 
usually found in collectiorrs of .South .Mrican .Negro. Irishman, and 
Hottemtot crarri.i. Fragments of femora indie .ite longer bones than the 
average of Negic) skeletons, markedly flattened below the level of ilu* 
lc,s,ser trochanter fplaivmeric index 77.4). and strongly pilastered n 
the mid-shaft (index. 128.0). I he tibiae are transversely llattened 
some extent. These features ol the lower limb arc also unusual ui 
Negroes. 

Cooke. Malan. and Wrih. Xfan in Ihr Mountains." pp- 
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Cook, Malan, and Wells state that this Ingwavuma skull ocxupies an 
intermediate position between the F'lorisbad specimen and those of 
Fish Fioek and Springbok Flats. It may represent an intermediate evolu- 
tionary stage, a reversion ol the Springbok Flats type to a Florisbad 
ancestor, a hybrid l)ctWTen Florisbad and Springl)ok forms, or a more 
generali/ed type Iroin which the Floribad skull, with its fantastically 
broad and flat frontal bone, developed. It is in the broad anci massive 
iiontal that the skull departs Irom Springbok and approaches Florisbad. 


7 he Old Man of China Who Married 
an Eskimo and a Melanesian 

Choukoutien, the a|)|xn'cntly inexhaustible mine of human palae- 
ontologN near Peiping. China, has >ieldc*d the most bi/arre | 3 olygynous 
lamily on record, according to the c conclusions cof that masterly student 
ol anc ieni man, Ihofessor Fran/ Weidemeich. In Mr. \V. C. Pei, of 

the Cieological Suney ol China, began to excavate a cave discovered 
imdei the soil oi the hilltop ovei Choukoutien. Locality I, in 19‘?0, in 
the course ol tracing the soutliern extension ol the Sinanthropus sedi^ 
ments. Phis C|)|oer Cave was lilled with gray, slightly consolidated, fos- 
silileious breccia. It lepresents a “dissolution cavity” in the original 
limestone, artel the deposit in it is cjuite dilferent from the Sinanthropus 
stiata and much later. Flu* cave was ajopareinly not accessible in Sinan- 
thiopus times, but was reopened in the 1-Ue Pleistocene. Its contents in- 
cluded the bones ol liteiallv thousands ol animals — among them extinct 
loims ol hyaena, bear, and osiiich, as well as the tiger and the cheetah, 
which have clisa|)peared Irom this pail o! .\sia. This ^ ve fauna is closely 
linked with the Loessic fauna ol Cduna H.ate Pleisto. ene). The human 
indusii ies iiu lucle implements ol bone and stone, a variety ol ornaments 
such as peiloiated teeth and shells, beads — ol a generallv Upper Palae- 
olithic character but not assignable to anv ol the FTn'o|)can cultures ol 
this |)eiiod. On the whole, the artifacts are much inlerior to those of the 
Aurignacian. Solutic'an. Magdalenian, or C^apsian lire bones of at 
IcMst severr persons were in this cave, under earth upon which red ochre 
or Ireirratitc had bc'cn scattered — a coirrirron cust^urr in Upper Palae- 
olithic burials of Kuiope and in prehisioric Chinese sepultures. How- 
ever. this funeral site had been distun d; the skeletcnis were scattered 
‘ird many bones missing. All lour of the skull caps preserved have frac- 
tttres, dents, and [rerlor ations cairsed b> heavy blows with sharp or 
*dunt instruments, cvidenilv iiillic ted when the scalp tissues still covered 
dre skull vaults, becaitse the Iragments and splinters of the broken vaults 
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are still in their proper anatomical relations. Perhaps the people whose 
remains were found in the cave were dismembered and some of their 
parts were thrown into the cave, then afterwards covered with hematite 
as a sort of an excuse for a proper funeral.®- Those were rough times. Of 
the seven individuals thus summarily dismissed to the Palaeolithic- 
Happy Hunting Grounds, four were adult, one adolescent, one a child 
of five years, and tlie other a newborn baby or perliaps even a foetus. 
One of the males seemed to be o\ er sixt> years, the otlier relatively young, 
as were also the adult females. The locals and ornaments found in the 
cave were not more than enough to be carried on tlie |)ersons of the 
unfortunate family (if it was a family; on this point Weidenreich specu- 
lates interestinglv and romantically). 

The best presei ved of the skulls is tfiat of ihe old man. whic h is intact, 
lower jaw and all. except the left tempoial region, which has a siii.ill 
depressed fracture witli radiating cracks — probably the result of a blow 
deli\ered with a pointed weapon. It is strongly reininisccni of the Old 
Man of Cro Magnon and the male Obercassel skull, but it has bigger 
brow-ridges, which fuse moie giadualK with the fionial c ur\e; the foie- 
head is lower and more receding; the entire vault relatiselv lower. This 
old man of Cfroukoutien had a cranial length of 201 nun., inaxiinuin 
breadth 143 mm., basion-liregina freight 130 mnr., ci-ani*il capac ii\ about 
1500 cc. and c ranial index 70,2. Ilisc^rfriis were relatisely low, his malais 
laterally flaring, frontally |utting, and stiongK angU*d. his nasal .ipci- 
ture wide, in spite of nasal bones pinched at the root (n*i«al index 55.2). 
The lower iKjrder of the nasal a[)erture is gtitteiecl. atrd there is a medium 
alveolar prognathism. P!ote,ssor Weidenreich has trot \et described the 
mandible, palate, and dentition c^l thisskidl. but it iscle.u enough that 
the lower jaw is massive, with a well-de\eloped chin eminence and <\ 
broad a.sc ending ramus. Weidenreich thinks that the t\pe repiescnted is 
somewfiat more prirnitise than that of com|)atable Kuiope.in c rania ot 
the Upper Palaeolithic ; that it does not par tic ularls resemble .\ustralian 
crania or proto-Australian crania, such as the W'adjak skidls, nor is it 
an Ainu type. He thinks that it ought to be classified as a [)riiniii\c 
Mongcjloicl. My own opinion is that this old man looks like a piimiti\c 
European Wfrite, with more tlian a dash of the archaic Australoid 
features and can be c!uplicatcd almost exactly in the skulls of modern 
Ainu. Incidentally, this fellow was fairly tall — 1 71 cm. (5 feet, 8^* 

The second skull, which Weidenreich considers female, is also coni' 

•» Weidenreich. "On ihc rarlic^i Reprcvniaiivc*,’* pp If»l-I7l. 

Pci, "A Preliminary Rcpc>ri.' pp. 327 -.SSO. 

Pei. "On chc tipper (iavc lnflij»try," pp. 175-179 
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plctely preserved, with its lower jaw, in spite of the fact that the lady 
received a perforating fracture of the left temporal region, and that, in 
addition, the whole vault was bashed in by heavy blows. Again the scalp 
has kept in place the shattered vault fragments. A most extraordinary 
feature of this skull is an artificial ilattening of the frontal bone that 
makes a broad annular depression across its upper part such as is ( aused 
by a carrving strap stretched across the brow and supporting a heavy 
burden on the back, riiis kind of deformation is found in the skulls o( 
.Ainu women who use a frontal tairving-strap to su|)|K)ri ihildren borne 
on tlieir backs. This skull is dolichocephalic ((>9.!^). but its height is 
great relati\e to its breadth (breadth-heiglit index 110) as in the 
Melanesians (the Oceanic Negioids). I he nasal index ol this skull is 
high (jG.!^). but aheolar |)rognathism is only very modeiate. 1 he palate 
is \ery short and broad, but W'eidenreic h sa\s that these pio|)ortions are 
attributable in part to the fact that the thiid molais ha\e not erupted. 
I'hc orbits are low and bioad. I lie statuie ol this ft in.ile w.is al>ont I ">9 
cm. (') feet. inthes), if the limb bones mat( hed u ith the skull a( tually 
belong with it. .Vlthough this skull has lower oibits, less |)iognathiMn. 
and a broader, shorter p.date, it is otherwise well within the lange of 
New (Caledonian female skulls. 

The .second wife of the Old Man of CChonkoiitien was nndonbtediv a 
■‘ringer ’ for an Fskiino. She had a surlier skull than the Nuinbei 1 wile 
(cranial capacity IC^OO cc.), which is clolic hoc c‘|)h.dic (length l)rc‘adth 
index 71. and very high lelative to its bieadth (heigki-bi eadth index 
100. 1). The skull is strongly gafile sha|Kcl. with a centi.d c*lc'\aiion like 
a ridge-pole and the parietals sloping off flatly. The breadth ol the lat c' 
(137 mm.) is greater than th.it of the sktill v.udt (131. inin.). whic h gi^c^ 
a craniofac i.il index of lOt.h — a characteristic fe.itnre ol I skimo skulls 
and also of those of c ei tain Ameiican Indians. I he c heek bones, in their 
lateral flare and anteiior jut. are veiv Eskimoid: the nose* is ol modeiate 
breadth (nasal index aO), but the orbits are ag.iin lather low and bioad 
Wcidenreic h lemarks that the only feature ol this skull that is non 
Eskimoid is the lowness of the orfiits. Moweyer. low bioad oibits aie. 
in iny experience, not infreejuent in Eskimo skulls. 

In spite of the strong morphological di\ersit> of these three skulb. 
they have in common dolic luKephaly, short u[)per faces, great intci* 
orbital breadth, low quadrangular orbits, alveolar prognathism, and 
similarly shaped nasal apertures. Profe.s.sor Weiclenreich’s interpretation 
of this strange phenomenon — the appearance ol tliree racially di\c*isc‘ 
types in a single family — is that ‘‘rac iai types. ’ or rather the differentiate d 
types that we are accustomed to regard as ‘‘racial.” are in fact verv 
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ancient in both palaeoanthropic and neanthropic man and may co-exist 
within very small j»ioups, or even in single families, and that the tendency 
to “breed and cultivate complete unitary groups, corresponding to the 
suggestion ol |)urc races,’ does not represent primary conditions, but 
must be considered as a later acc|uisition.’’ 

I should inc line rather to the view that race mixture is a very ancient 
|)lienc)meiKjn, and that ter (ind the isolated, inbied types ol restricted 
variability, we shall have to go back still larther than the Upper Palae- 
c^litliic. W'c may then expect to encountei these relatively homogenous 
gioups only in their own respective areas of cone entiation and char- 
acterization. 

The Minnesota Oirl Who Fell into the Lake 

Skeletal lincls ol man in the New W'orld of sup|H^sedly Pleistocene 
anti(|uity aie “reckoned b\ the dozens.” Ihc late Dr. Ales Ilrdlicka. 
(lc*an ol Americ an |)h\si( al anthropologists, cle\orecl two sizeable volumes 
lo the deinobiion ol the claims made on l)ehalt ol these discoveries and, 
heloie he died, had written enough clc*struc ti\e critic isms ol subsequent 
finds tcj III] still a thiid solume.''’^ None ol these “tossil” Americans 
showed c laniologic al or metric' leaiures that could not be duplicated in 
the skeletons ol lec ent Indians, and in no single case were the gec:)logical. 
palac'ontologic al. and stratigia|)hic associations such as establish in- 
clubitabh the Pleistocene* age ol the lincls. Many ol them were obviously 
and palp.ibU modern; some weie archaic in appcatance but in no case 
Xeancleiihaloid or clehniteU palaeoanthiopic . It mas l)e presumed that 
some of ihc'se lincls were, in hut, geo!(*gicalU am it ;u. but, as in the 
caseol I lotno saffirns in Mid-Pleistocene l urope, an ' i refragal^le case is 
reciuiied to establish the truth. To mv satislac lion, at an\ rate, the reality 
ol I.ate Pleistocene man in Noiih Ameiica is attested by the line! of 
Minnesota Man. 

On lime IS. 19.11, men working on the highway at Pelican Rapids. 
Otter I'ail County, .Minnesota, were ripping up the toad with a grader, 
h(‘c.iuse the surlace had become loughened lioin “Irost bcails. They 
'\eie |)loughinga \’-sha|)ecl c ut in the middle ol the toad when the grader 
brought to light a bone dagger and a skeleton in the silt underneath the 
J'oad. They stc)p|)ed woik .uid dug out t e skeleton, which lay 10 inches 
below* the blade ol the grader and .1.1 feet below the road bed. On the 

'Vt'ulcnrrn h. “On tlic E.iilu’si Rcprcsriit.ilixcs." pp. 172-173. 

Skrtrtal Rrttiattis. 

i\arl\ ,\tati in South Arnriicn, .mil nian\ short articles. 
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20th of June, Dr. Clinton Stauffer, of the geological staff of the University 
of Minnesota, visited the site, reported the circuinstances of the find, 
and brought the bones to the laboratory of Professor A. E. jenks, head of 
the Department of Anthropology. In May of 1932. Dr. Jenks and assist- 
ants rcdug the site of the discovery and again excavated the whole area 
thoroughly in August of the same year, recovering additional parts ol 
the skeleton and ample stratigraphic evidence as to its position. The road 
bed lay in a cutting and the skeleton was in varved silt about 10 feet 
below original ground level. The geological studies and resulting reports 
show that the skeleton lay in the undistiuhed silts oi the glacial Lake 
Pelican, formed at the edge of the last glac ier, the W isconsin glacier, in 
its retreat noithward. I he age of this lake is c‘stimated at 20.000 years — 
Late Pleistocene. Most of the competent geological experts that have 
visited and examined this site concur in this estimate ol the age of the 
deposit and in tire conclusion that the skeleton was undisi tubed and 
in sitii."^^ 

The bones are minerali/ed and repiesent the almost complete skele 
ton of a Ncjung woman ol about lilteen vears. I he c l.i\ \ar\c\s oi bands 
near the skeleton were undisturbed. Since the skeletoit u stc cl on the lelt 
shoulder with the legs highest in the silt, there is no likelihood of its 
representing a modem burial. Probably the voting ladv fell into the lake 
(or was [rushed in), off a boat or through the ice. 

riiere is nothing remarkalrle about the skull mc*asiuemeius. whi(li 
are those ol a lemale of a\ er.ige c iani.il c apac its ( I 1 "i c c7!, mesoi e|)h.ilic 
(length-breadth index 77. j). high oibits. and a nose* ol medium bie.ichh 
(nasal index 11.7). Lhere are some unusual U shaped grooves on the 
CKciput, doubtless marking the course ol blood vessels, and some .mom 
alous arrangements of the internal features of the oc cipit.il bone, hut 
these have no evolutionarv signilicance and aie undoubtecllv individual 
variations. In the lace, the leatures worthy of rem.irk are the primitive, 
guttered lower frorders ol the nasal aperture, the verv snr.ill develop 
ment ol the nasal spine, and the excessive alveol.ir progii.iihisrn. I lie 
malars jut forward but .ne not unduly huge. lire suborbital tossae 
are shallow, as in many Mongoloids. .All ol the teeth are in pl.ic e. except 
one incisor Host postmortem), lliey constitute the really distinctive 
feature of the skull in their very large sr/e. I he molars are incliv iduallv 
much larger than those of Piltdown, Heidelberg. Ehringsdorf. Spv I 
and II. Krapina (Neanderihaloids). and the Aurignacian man ol (ainihe 

•» Jenks. F/fii/cKr nr Man in Minnesota. I ho vnliinic cntit.iin^ the fuDcsi |Mmihlc infniiio 
tion upon fhc circunwianccs of the find, logriher wnh a rrfxiTi on the groingv of the rcK**’” 
in PleUlocenc times. The study of the skeleton by Profew>r jenks i.s a mcKicI of roniplcic aiul 
competent desetiption and analysis. 
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Capelle. The third molars are larger than the seconds, and the molar 
patterns are somewhat primitive and marked by extensive wrinkling of 
the crown enamel surfaces, such as frecjucntly may be observed in the 
niolars of c^rangs and, rarely, in those of man. The upper middle incisors 
are shovel-shaped a very common feature among Mongoloids and also 
ol)Scrved in ilie inc isors oi Sinanthropus and of some Neanderthal speci- 
mens. The |K)stcranial bones present no very remarkable features but 
are those cjf an immature, non-muscular female with somewhat slender 



liamc and lelatiN ely long forearms. The shaft flatlenoigs of the femora 
and tibia (pl.itMueria and platunemia^ usual in Ni'mgoloids are not 
present. Staiuie was al)oul laa cm. (a feet. 1 inch). 

Artilacts with the Minnesota girl included a bone dagger, some frag- 
nienis ol clam shell, a conch shell pendant, pieces of turtle carapace, 
a wolf s tooth, bird bones, and l)its of antler. They look like the con- 
tents of a |)iimiti\c “medicine kit.” 

Professor Jenks concluded that the Minnesota girl was a primitive 
lurm of Homo sal)iens of an early t>pe of c\ol\ ing Mongoloid with closer 
affinities with Kskimos than with most .Asiatic Mongoloids or with Amer- 
itan Indians in general. I am not imp \ssed with the particularity of 
I'skimo resemblances as contrasted witli generalized Mcmgoloid char- 
acters. Features of the Minnesota lady that recall .Australoid or Negroid 
lkcs are pronoiinc c^d alveolar prognathism and, especially, the indices 
and morphologic a I c haracters of the long bones. 
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The Garden of Eden 

Pedants of bygone generations were fond of using up reams ol jxiper in 
learned arguments about the geographieal situation of the (iarden of 
Eden. I remember reading one such elfort that purported to prove that 
the birthplace ol man was either in Washington or Oregon. Soirre 
sc ieutists ol the present day are nai\ely interested in locating a zoological 
Ciarden of Eden in which man e\olved from a lower primate status. 
Instead of asserting that Adam was nrade oirt ol rrrud somewhere in 
.Asia, ihe\ c lairrr that he rrracle hirrrsell out ol arr ape or a tarsioid in 
central .Asia. Ehirs a religioirs dogma bc‘(orrres rrretarnor phosed irrto a 
sup|>osedl\ scierrtilic thesis. Such statenrerris arrd assurrr])tiorrs seem to 
inrply that hurrrarr esolutiorr was a sort ol miracle that could have hap 
pened orriv once arrd in a single place. Esoluiion is, on the loiur.irv, a 
contirruous process that crjrerateN at all times irjron plarris arrd .mirnals 
all over the world. Ol course, it is not to be supposed that cverv conti 
nent has separately evolved rnarr frorrr its rraiive primates, although a 
Frerrch arrihropologist has pro[)ouirded a theory that conus vc*iv near 
to such an assurnptiorr ol an all-ierresii ial hunran evolirriorr. 

It is easv to elirrrirrate certain contirrerris Irorrr consider at loir as c laiin 
ants to the horror of havirrg produced rrr.irr. Airstr.ilia was cut oil horn 
the .Asiatic larrd mass irr arre ierrt gc‘ologic al tirrres arrd has rro rrat i\ e main 
rrrals, vsilh the e\ce[)iiorr ol the lowlv nrcnrotrerncs arrcNhe marsupials. 
In the abserree of higher marnrrrals and ol anv kirrd ol piim.iies (man 
being a fairlv recent irrrrnigr ant ). Australia could h.ndiv have* hccii an 
area irr u Iric h the proc ess ol hurrran evohrtion was ellcc ted. I he same In 
true of the neighboring great island ol New C»uirrea. 

North arrd South America were jrrobablv rrot occirpied bv rrran bclou 
the errd of the gl.icial period or the begirrning of the recerri period. \1 
though Nortir Anrer ic a in Eck cue times w.rs the home ol some ol lire 
earliest fossil lemuroids and tarsioids, the subsecpienr evolution ol pir 
mates seems irot to have prcMeedc*cl bevond the Ciebidae or American 
monkeys, unless one is gullible c*noiigh ioac(e|>t the tale ol e\c r errrenial 
anihro|K)ids of \'ene/uela (c l. pp. 20-2 1 ). I^ic king such c reduliiy. we rriav 
dismiss the New Wo. Id from serious consideration. 

Europe was an Old World seat of fossil lenruroids and tarsioids 
Eexene times. In the .Miocene period, the Dryopiihec us farnilv ol grt* *' 
anthrojx3ids inhabited the southern zone of the continent, .irrd iossW 
monkeys lived cheek by jowl with their primate relatives of loltier status. 
In the Pleistocene pericxl, we arc confronted by the Dawn I-ad> 
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Piltdown, the Heidelberg man, the whole assemblage of Neanderthalers, 
as well as the more modern types ol fossil human beings. In short, Europe 
seems to bulk as large in primate evolution and in prehistory as in cul- 
tural evolution and histoiy. 

But we must not forget tliat objects dug up in our own backyard do 
not prove that the unexcavaied gardens ol our neighbors are sterile or 
even less treasure-laden. I he soil of Kuropc has been turned over by the 
hand ol man more thoroughly than that ol any other continent, 
rurihermore, there are probably ten art haeologically-instructed or 
s( ient ilu ally-m inded persons sitting on the edge of every promising 
gravel |)it in iMirope lor tme siuh (ompetent observer in the Americas, 
.111(1 a thousand lor each disterning s( rutini/er ol Asiatic or African fos- 
sil beds. Mule, ingloiious Pithecanthropi are far less likely to blush un- 
seen in Kuroiie than an^wheie else, and Dawn Ladies do not waste their 
sweetness on the deseit air of I ngland, Frant e, or any other of the great 
(enters ol Furopean stieiue and culture. Fuiopean scientists, like vul- 
tures. poise alolt leady to drop upon any carcass of ancient man dis- 
cernible to dwdr lar-sighted vision. W’hen one is found, they certainly 
‘|)er(h upon his bare back bone and |)i( k his eyes out one by one.” 

Alrica and Asia have stauelv begun to vield up the lossil prehuman 
. 111(1 human leinains that must lie concealed in their geologit al deposits. 
Both ol these continents hold out richer oioinises than Europe for the 
Miident ol primate evolution, d'his is print ijiallv because most of the 
piimaies. horn the lowest to the highest, arc at home today in .Asia or 
\lri(a. Man piesum.tblv evolved, like the rest of the primates, in a 
tio|)i(al loiest aiea. unless we sup|)ose that he was forced to the ground 
l)v having the trees die under him. 

In the Lower and Middle Miocene |K*iiods. geiUKiIized forms of 
.miln<)|)oi(l apes ol the Drvo|nthc*( us lainily extended from southeastern 
\si.i westw.ntl along the .Mediten anean /one as far as France, and in 
Noiih \lrita |)iobablv south tothelarihei margin of the jiresent tropic al 
loiest .irc*a. Dining the Lp|>ei .Miocene period, there is some evidence 
diat temperature (lro|)pe(l .ind more or less desert conditic^ns prevailed 
over the Iranian plateau and juissiblv over a pail o\ North .Mrica. The 
Afiitan anthropoids weie t tn oil Irom their oriental relatives. It seems 
piobable that at this time some ol the more progressive apes took to 
die ground in Alrica. others in southe.c mu .Asia, possibly still cuhers 
in Furo|)e. In shoit, the piobalile cradle of humanity, the site of our 
ptehunian ant estors’ lirst venttires on the ground, is not some single 
■‘•dlovved spot or limited (iatden ol Fden, but the whole broad area 
through which the progressive' grcMt apc's ranged. .A terrestrial habitat 
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and an upright biped gait were not God-given attributes of a single 
Adam and Eve among the great anthro|)oids. It is dinirult to avoid the 
conclusion that, of the diverse families and genera of giant anthropoids 
developed in llte Miocene peiiod, several may have taken to the ground 
in different areas and at various times. Some of these attained a semi- 
human status, and some achiexed complete humanity; some have sin 
vived to the piesent day, and some have fallen by the wayside. Evolution 
operates not upon one single line and one single species, but upon multi 
pie lines, some con\erging and some di\erging, and upon large grou|)s 
of animals. Nor is this process restricted to a single continent. 

If the finds of fossil man hitfierto brought to light mean anvthing at 
all, they mean tfiat natuie has conduc ted many and varied experiments 
Ujx^n the liiglier primates, resulting in several lines of human desient. 
all of whicli prol)al)ly issued from a geneiali/ed and piogiessive family 
of giant anthro|)oids not earlier tlian the Miocene peiiod. 

Making a Family Tree 

Figttre 60 is my present idea of the familv tree of man .ind the [)ri 
mates. It does not resenil)le \erv closelv am nee one sees out of doois. 
pcrliaps because it is not a fioianiial tiee but a zoological tree. It shows 
the primate tiunk rising fiom tlic Greiaceous zone. Mongside. and 
obviously springing from the same roots, is the trunk of the Insic tivoia 
During tlie Eocene |)eriod, we see the limi) giving lisr to the modern 
lemtirs — tfie lot ises, galagos, and true lemuis — spiinging off fiom the 
lemurcnd trunk. Ifie Eocene familv of the Adapidae inav have been 
ancestral to the living leniuis. Elie extinct Ameiican family, the No 
tharctidae. is lepiesented In the broken stumj) of a bianch. .\ similar 
lopped-oH branch repiesents ilie extinct .Vmerican l.iisioids. Ileie also 
diverges the limI) leading to the modem laisius, Eiom this taisioid 
lernuioid Eocene trtink. and possibly fiom a familv closelv allied to the 
Fexene Notharctidae. tlie New World platvrihine monkevs diverged 
but perhaps reached tlie monkev status only in the Oligoceiie peiiod. 
the I'pper Eocene or Lower Oligocene, the aiic estors of the moclein Old 
World monkey diverged fiom the taisioid stem, and. in the Lower Oh 
gcx:ene. we find the frst small anthiopoid, Propliopithec us, standing \ei> 
close to the branch leading to the modem gibbons and. perhajis. at the 
very base of that branch. In the Miocene peiiod the giant antliiop^>id 
stock, common ancestors of the existing gieai apc\s and man, came inm 
being. From this I)t>opithe( us tiunk iheie diverged, in the Mio(c*u’ 
period, first, the branch that leads to the modern gieat apes. Llie oiang 
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separated from the anthroj)oid stem considerably before the chimpan/c( 
and gorilla became differentiated from the common great ape stock and 
from each other. The Aiistralopithecinae, fossil man-ap(*s from Soutli 
Africa, certainly emerged from the anthropoid-humanoid trunk latei 
than did the contemporaiy apes and pursued an evolutionary (ouise 
that took them nearer to tlie precursors of man and the cat best human 
forms, in spite of whith they betaine extinct belore mid-Pleistoteiu* 
times. 

I do not think that the Pithecanthroptis Sinanthropus-Neamlerthal 
stock belongs on the main line of human development that prodincd 
the basic Whites. Negroids, and Mongoloids. I have therelore diverted 
the Pithecanihi(»pus branch horn the Homo sajnrtLs trunk in the Plin 
cene period. The main lineol Pithecanthropus evolution leads, it seems 
to me. through Solo and Wadjak to the Austral i.ms, the latiei. howevei. 
adulterated bv a Negiitoid sii.iin (a result ol absorbing the I asmanoid 
stock). Through the Sinanthropus diveigc nce from the Pithecanthi()|)ns 
branch, evolution pioduces the .Neanderthaloids, foiking into the ill 
fated conservative ivpe that became extinct in Fuio])e bcloie the* end 
of the Pleistocene, and the piogressive tvpe. which probably sent oil .1 
minor shoot to lasten itself upon and glow into the llotno sc/p/ens mam 
stem. This main trunk of human development has at its base Foanthio 
pus (the Piltdown man), and m diiect lineoi descent in the later Pleisto 
cene. Swanscombe. Oallev Hill, and the Auiignacian man ol (lomhe 
Capelle. I think that there is little doubt ot a iuinor"\e.indei thaloid 
strain's enteiing into this basic White stock. We kiiovs veiv little as vet 
about Africantluo[)us, but I have brought his bi.mch. leading to Rho 
desian man. Florisbad man. and ultimatelv to Hoskoj) and the Hotteii 
t( 3 ts. of] horn the mam mink lieloie the l-o.inthiopus stage and at a le\c I 
corresponding t<j that ol the Piihc*c anihiopus hssion. I his Miican sc 
cession follows the ideas ol (iallowav and. with uspc‘<t to the |)ani(ii 
larly Bosko|V)id and pseudo-.Austialoid oiigin ol the llotteiitois. those 
of lircKim. 

I agree wiili Dart that no acceptable ancc*stoi ol the Negio has been 
found among the fossil men of \lrica. and so I have lepreseiitcd a In 
pothetical Nc^groidal hranc h separating lioin the ^oallthl opns main 
stem, whicli in Alrica flowers mto the Negrillos 01 (iongo |)vginies. and. 
by mixing with the Pioskopoid stock, piocinces the Irishman, fn ii'' 
Asiatic extension, it becomes the ()cc*anu Negiitocs and. by a slighi 
AiJ.straloicl infusion, the Oceanic Negroids Papuans and .Melanesiain 
Since I am also unable to derive the Mongoloids from any known Icn^i^ 
strain (Weidcnreich to the contrary, notwithstanding), I have repie 
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sented the proto-Mongoloids as separating from the Eoanthropus main- 
stem at about the same time as did the ancestral Negroids. 

This genealogic al tree is peculiar because some of its branches, instead 
of extending upward to the light and leafing and flowering in decent 
botanical fashion, parasitically entwine themselves with other branches 
and grow into them. New evidence in the following addendum suggests 
that the family tree already needs revision. 

Some years ago. in a jjublic lecture on fossil man, I dismissed the whole 
subject of genealogical trees of man and the primates with the remai k 
that the poet was correct in his observation that “only (iod can make a 
tree.” This (|uip elicited more of appiobation than any of my own 
attempts at primate arboric ulture have ever received or are likely to get. 
However, anyc^nc who writes a Ix^ok on human evolution has tc3 try. 
The reader is begged not to take the efforts too seriously. 

Addendum 

Pithecanthropus I\' (Pifheianfhropus iohusfns Weidenreich) consists 
of most of the ])()sterior hall of a skull, including the hinder part ol the 
base, and the lowei part ol the U|>per jaw (maxilla) with all ol the teeth 
in place except the inc isois and the last two molais on the left side. The 
unfortunate ownei ol this skull ap|)arentl\ had his bi.un-case and lace 
crushed and c aved in bv one* or moie v ioleiit blows, (hac ks. disloc ations 
and the telescoping of certain bones into wrong posiiioKfv are evident. 
The injuries must have occurred belore the flesh dec om|)osed. because 
the broken bcuies have been fixed in imnaimal lelationships bv fossili- 
zation. Weidenreich has recentlv restoied the skull from the casts of the 
fragments, since the original is at present inaccessible. 

The skull is much larger than the two earlier Pithecanthropus speci- 
mens. For example, its greatest brcxidth is 1.^)8 mm. as against l.fa iniii. 
in Skull II, accoiding to Weidenreic h. I he length of the poition remain- 
ing is also considerably rnc:)re than that of Skull II, but the skull v.mit 
was very low, cpiite apait from any crushing. Ihe height of Skull I\’ 
from basion to vertex is onlv 102 mm., as ag.iinst about 10.") mm. in the 
much smaller Skidl II. The breadth-height inde x is Ol.f) in the lorinei 
and 77. S in the latter. Jlhe occiput is lower, less cuivcul, mote .shai|>b 
angled, and possesses a flatter nuchal plane than that of any other lossh 
human skull except Skull X of the later Javanese Solo series. In Pithe- 
canthropus IV the [jredominance of the breadth of the skull across the 
base over its breadth higher up in the parietal region is greater than in 
any other Pithecanthropus or Sinanthropus spec imen and gives the skull 
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an almost triangular appearance when viewed from the rear. This is an 
excessively apelike feature. 

Running from front to bac k in the parietal region (the frontal bone 
is missing) is a continuous keel-likc sagittal crest, accentuated by a de- 
pression on each side and by a chain ol kncjb-like thickened areas which 
corn prise its hinder portion. Lliis sagittal crest is unlike that of the great 
a])es because it dcjes ncjt serve for the attac hnient of the temporal muscles. 
These chewing muscles do not reach the mid line (;f the skull. Weiden- 
reich states that this knobby sagittal crest is quite unlike that found in 
other Pithecanthropus or Sinanthropus skulls. The occipital torus is 
an enormous bulge that encircles the cjc capital bone frcjm cjne supra- 
mastoicl area to the other, separated from the upper plane of the C3ccipital 
f)one by a deep sulcus or furrow and from the nuchal plane (where the 
neck musclc‘s are attac hed) by a sharp line (linea nuchae superior). The 
muscular impiessions of the nuchal plane are well marked. These fea- 
tines are tai moie |)rominent than the corresponding parts of Pithe- 
C(uitlir()j)ns II. riie mastoid process is very large as in mc^dern man, but 
is bent SC3 that the ti|) turns sharph inward — a primitive feature. The 
auditors meatus is a verticallv directed oval as in mcjclern man. not 
rounded as in most Pithecanthropus and Sinanthropus s|)ecimens and 
in apes. I he glenoid lossa (which receives the condvle of the jaw) is 
deep and nariow with no indication ol the articular eminence found 
in modem man, but no |)()stglenoid process as in a|)es. There is, rather, 
a well-developed postglenoid crest as in modern man. 

The |3alate is somewhat reduced in si/e bv c lushing, but it is by far 
the largest ever louiid in man. It has a smooth roof, as contrasted with 
the liclges and lurrows louncl in oihei fossil and recent men. Lhe height 
ol the alveolar borders which lodge the teeth is excessive; this upper 
jaw’ was deep .uid pioirusive. I he lower border ol the nasal aperture 
is |)iimitive and there is no well-dev elo|)ed nasal spine. The width of 
the nasal apeiliue free onsiruc ted) is M) mm., a dimension exceeding 
that of all other fossil skulls and a|)proaching the maximum found in 
modern broad-nosed men. 

Ihe teeth of Pitheanithropus IV are much worn but show human 
t h.uac lei isiics. Lhe canine is one of the two oi three largest ever found 
in fossil men. but is small in com|)arison with anthropoid teeth. It 
inojects downward bevond the level of ti»'* premolar and is separated 
bom the lateral incisor (or rather its socket) by a diastema or gap that 
i'' so far uni(]ue in man. Imt characteristic ol apes whc3se canines inter- 
lock. This diastema measures 0.2 mm. on the left side and exceeds the 
‘t^elage width of the similar gap found in anthropoid apes. 
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^Veidenreich made a provisional reconstruction of this Pithecan- 
throl)us IV skull which gives it a length-breadth index of 79.3 — almost 
brachycephalic. Because of the missing anterior parts, this reconstruc- 
tion is provisional and speculative. 1 he occipital foramen, or (oramen 
magnum, occupies the same central position in the skull base as in 
modern man: it is not far back as in apes. The restored maxillo-alveolar 
length (external length of palate) is 81 mm.; unresiored it is 75 mni. 
Even this latter dimension exceeds all pre\ious retords lor man — fossil 
or recent. The restored breadth is 91 mm., that of the compressed bom- 
78 mm. .Any conservative estimate of the actual breadth (say 89 mm.) 
would still establish a new high lor man. I'his palate is miuh largei 
than that of the Rhodesian man. the previous rec ord-holdei . It was 
long relati\e to its breadth (dolichuranic ). .\ |)e(uliarly anthro|)<)i(l 
feature of the temporal bone ot this spciimen is that its s(|iMma (the 
shell-like uj^per part that articulates with the parietal) docs not extend 
straight loie-and-aft as in all other men: its anterior end is tinned in- 
waid as in apes, thus accentuating the postorbital consti ic tion oi pinch 
ing of the skull in the tem|)oral area. It tliis leatin e is i igltily c onstriu ted. 
it is uniipie in fossil man. 

Weidenieich now believes that the ditlereiues between Pithvaui- 
ihrofJHs IV and pres ionsly lound Pithc‘cantlnopns spec imens are gieatca 
than can be explained on the assuinjuion that Skulls I and II are female 
and Skidl I\' is m.de. As a result o( furihei new dis( o\ei ies that indie ate 
a gigantic strain of ancient man, this eminent autkoritv pioposes to 
assign to Skull IN’ the name Pifhr( /inthf()f)us robii^his. He coiisidcis it 
a somewhat mote jirimitive the)Ugli closeU allied form to the Pithe 
cantlno|)Us specimens previously found. 

G IG A N T ic:-j A VV I O JAVA \ FS F 

In 1939 von Koenigswald obtained the Iragment ol a lower jaw with 
two molars from the "lower Pleistocene” ol Sangnan. near Solo, (lential 
Java, and in 1911 anotlier fragment ol an cxtuinclv heavy lower jaw 
with the first medlar and both pieinolars. lie considcied them .is |)iol) 
ably female and m.ile specimens, resj>e( lively . ol a new tvpe ol IonmI 
man (Megatithropus jjalrirojavann hm. Weidenteich has now dc'sciihed 
and discussed these specimens from c.ists sent to him, since von Koenigs 
wald in Java has been unable to |)ublish the new finds.** 

We may deal first with the heav ier 1911 m.nidible, since \V9*idemc ii h 
is doubtful whether to refer tlie 19,39 mandible to man or to ape. I ln 

•« Weicicnrcich. (itant Early Man, pp. :M-I2I. this niono^r.iph iiKhwIcs 

the description ami Hi^russion of the (figaiitopithcciis teeth. 
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1941 specimen consists of a fragment of the right side of the body, with 
tlic two premolars and the first molar in place and with the socket of 
the canine present in part. The base of the mandible is preserved on 
the right side from about the sympliysis to the level of the first molar, 
rhe alveolar portion is mostly broken away. The mandible is huge 
and of an unbelievable thickness. It shows an average thickness of 
2().6 mm., which surpasses that of all known men and apes. Weiden- 
leith explains that large male gotillas surpass the thickness of the 
Meganthropus mandible at the level of tlie symphysis (the front of the 
jaw where the two halves are joined together) and at the level just be- 
low tfie molar teeth. 1 Iowc\er, the gorilla mandibles thin to much lesser 
(limensitjns toward the lower rim of the jaw, whereas the mandible 
ot Meganthro|)Us is almost unilormly thick. Sinanthropus mandibles 
are only ">9 per (ent of the thickness of the Meganthro]Dus specimens. 
Neanderthal mandibles about the same, and the Heidelberg jaw, thick- 
est human mandible hereiolore known, attains hO.f) per cent of the 
thickness of the Javanese specimen. 

In spite ol its vast si/e and thickness, the jaw has certain typically 
human characteristics. The canine (as shown from its socket) was small, 
with a narrow, compressed loot; the premolars are bicuspid; the dental 
arch shows a widely curved parabola with di\ergent side rows and no 
shatp angle at the canines; prognathism is only moderate; the inside 
ol the s\inph\sis shows a shallow genioglossal fossa, the beginning of a 
mental spine, .nid a Hatlened basal |)late (instead of the simian shell). 
Simian jiec uliarities include complete absence ol the chin, arrangement 
ol the piemolars and molars in a straight row. and a peculiar position 
ol the digastric fossa paralleled so far in but one specimen of a fossil 
ape (l))y()l}ithrcus fontani). In the s\inph)sial region the lower rim ol 
(he mandible is maikeclly arched — a leature called the incisura sub- 
memalis, slighlK indicated in Sinanthro])US jaws and mcne clearly in 
the Heidelberg or Mauer mandible. 

both the premolar and molar teeth of this Meganthropus specimen 
are considerably laiger than those of ans human fossil heretofore known, 
hut they arc dcliniielv human in conformation. Weidenreich has ex- 
amined and rejec ted the suggestion that this jaw is pathologically thick- 
tiiecl. 1 he si/e of the teeth and the .symmetrical development of the 
hone probably rule out the possibi’ ^y of acromegaly or any othei 
diseascxl condition. 

is tlie name tackc’d on this jaw by von Roenigswald. 
and Weidenreich retains it (although lie righth remarks that Mcgdlati 
thropus would be etymologic alls more correc t). 
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The 1939 Sangiran mandible, considered by von Koenigswald to 
belong to a female Meganthropus, will have to go back into the fossil 
cupboard until the original can be examined because of its incomplete- 
ness (particularly in the premolar and canine region) and because of 
the uncertainty of judgments based only on a cast. The bone and teeth 
are larger than those of Pithecanthropus. Mandible B, but much smaller 
than those of Meganthropus — e\en smaller than would be expected of 
a female of this type. As far as can be seen, the jaw combines human 
and simian peculiarities; there is but slight prognathism, moderate 
angling of the dental arch at the canine, high hori/ontal mental foiamen. 
However, the detecti\e symphysis recalls that ol an ape and it cannot 
be ascertained trom the cast whether the canine and iiuisor teeth were 
simian or humanoid. 

Let us delei the discussion ol the status ol Meganthr()|)us until wt 
have dealt with tlie giant teeth that von koenigswald bought in a South 
Chinese diugstore. 

GIGANTOIMTIIKCI S. THF HONG KONt. nRl’(;ST(>RF GIANT 

Between 1933 and 1939. von koenigswald bought various lossils m 
Chinese apothecary shops, among them thiee teeth Irom a Hong koiig 
establishment. From the associated fossils bought at the s.une time 
(molars ol Ste^odon, taj)ir. and orang-ui.in) and Irom the la( i that the 
roots are broken off and the pulp ( av iiies show tia( es f)f a vellow man i\. 
these Gig(iritol)ithc( u\ teeth are thought to have oiigmated in the “vel- 
low de|KTsits“ of the caves of South China, width m.iv belong to the 
Middle I’leistotene or p'ossibly to the Lower Pleisiot ene. \'on koenigs 
wald identified some of the drugstore spet imeiis as teeth of a large oi.mg. 
but one of them, a right lower third molar, tould not be assigned to 
any primate known to him. Hence he named it (\\ii^nntol)ithci \is hlficlu 
(after Havidson Blatk, the distoverei ol Sinanthiopus. the lossil man 
of China). In addition to the original spet imen fthe hololvpe). theie is 
a left lower tliird molar and an upper mol.n . all attributable to the s<une 
form of animal, a giant hominid (atcoiding to Weidenreit h). 

The three (dganio[)ilhec us teeth exceed all known anthn)|)oid and 
human teeth in length, breadth, and height. For example, tlie lengths 
of the crowns of the xight and left third lowei molars ol (iigant()|)ithe( ns 
are 22 mm. and 22.3 mm., res[)ectively. I he maximum value lt)i apes 
occurs in Dr^ofnthrius witli 19.2 mm., and in lossil man in 

Pithecanthropus, Mandible B. with I 1..3 mm. Rctent man averages in 
this dimension (crown length of lower third molars) 10.7 mm., and the 
chimpanzee 12. .3 mm. Fven the great fossil .South African apes fail to 
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approach Gigantopithecus: Paranthropus rohustus, 16.2 mm.; Plesian- 
thropus transvaalensis, 16.6 mm. II the mass of the crown of the upper 
molar of Gigantopithecus be calculated by multiplying height by length 
by breadth, it is about 4170 cu. mm., as against 926 cu. mni., the average 
lor modern man, and 1526 cu. mm. the maximum. The third lower 
molars of (iigantopithec us have a mass almost six times larger than 
those ol average modem man and three times larger than the biggest 
teeth ol anthropoids or lossil man. 

Only one of the third lower molars of Ciiganiopithecus is sufficiently 
unworn to permit a study of the details ol ( usj) pattern. It has the 
l)i>opiihct us pattern common to anthropoids and primitive men: 
three main cusps on the outside (l)uccal) and two main cusps on the 
inside (lingu.tl), with a small sixth cusp jammed in at the back. How- 
ex er. iheie is an additional small cusp between the two main lingual 
or inside ( usi)s. 1 his additional middle inner cusp is present in both 
lower molars ol (iigantopithet us and is said to be relatixely frequent 
in the oiang-ui.in. 1 he ( usps differ from those of the gc^rilla in ha\ing 
neither hig'^ nor sleep (ones, and in not being isolated and separated 
Iroin eac h other by wide interstices. Thev differ similarl) from the molar 
( usps ol the (himpan/ee, and dixcTge from those of the orang in not 
1 using into one shallow basin with their tips reduced to slightly ele- 
\atecl points at the margins. The (Gigantopithecus cusps rather conform 
to the hominici t\|)e ol Sinanthropus and ol certain Neanderthal molars 
in ap|)eaiing as broad-bascxl tubercles x\ith gentlv clec lining slopes, sepa- 
rated at their bases b\ deep nairow grooves. I he wrinkles of the cusps 
aie tvpic.dh human, fewer than in the orang, but indivicluallv larger. 

.\nothei peciiliai itv ol the ( Gig.iniopithec us lowei molars is that the 
.mteiioi breadth ol the crown (irigonid) is much gi eater than the pos- 
icrioi breadth (talonid). I'his excess of anierioi breadth occurs in all 
the anthro|)oid apes, but in man the bre.idth of the talonid is usually 
only a little less than that of the trigonicl. 

Although the absolute height of CGigantopithecus lower medlar crowns 
exceeds that of all living or fossil men and apes, the height relative to 
length is less than that found in modern man and only slightly greater 
than in anthropoid apes. 

W'eidenreic h discusses in great detail the relationship of all features 
ol the (iig.mtopithecus teeth to those cd anthropoid apes and man, fos- 
''il and living. He concludes that. a|)art from si/e. the Hong Kong drug- 
store teeth show a striking combination ol primitive and advanced 
characters. T he most remarkable feature is the great length of the third 
lower molars and the pronounced prepcjiuleraiue of trigemid breadth 
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over talonid breadth. In all other hoininids with the exception of Pithe- 
canthrolnis. Mandible B (he says), the third lower niolar is reduced, es- 
pecially in length, and c hielly at the expense of the talonid. Weidenicicli 
thinks that the teeth indicate a c loser relationship ol (ii.i»aiUopithec us 
to Pithecanthropus than to Sinanthropus. 

One must admire the courai>e of Prolessor Weidc nreich in his essa> 
to reconstruc t the si/e ol all the teeth, of the mandible, of the whole face, 
and e\en of the brain-case ol Gif^atitof)ithrcns. lie has but three straws 
with which to make all ot the bricks ol this j^ij^antic edihee. based u|)()n 
the absolute si/e of the three (iii»antopiihc‘t us molais and the ratios 
observed in other forms ol apes and fossil men. the results indicate .i 
mandible *d)out double the si/e ol that ol modem man- about IHO mm. 
lon| 4 . a") mm. high at the molar le\el and I mm. thic k at the same level. 
This would be about per cent higlier and 100 per cent thicker than 
the axerage mandible ol modem man. d he biconchlar bicMclth ol the 
Cdganiopilhc'c us. howexer. could hardlx haxe been moie than 170 mm., 
as against laO mm. lor .Meganthiopus and ILd) nun. lot the axerage ol 
modem man. Weidenieich thinks that Cdg.miopiihc*c us max haxe had 
a total lacial lieight (d about 22") mm., as ag.unst about 17a mm. loi 
Meganthropus. The loimer liguie is almost twice iheaxeiageol modem 
man. .Nexertheless. W’eiclenieic h thinks that thecapacilx ol the(.igamo- 
|)ithecus bmin case could not haxe been more than .SOO to 000 cc., il it 
reachc'd that liguie. d he walls ol the skull must h.ixe been xeix thick, 
since Pithf't anthf<)l)us lohmtus with a much smal lc*r skull has about 
twice the iliukiieNS ol tnodern man. Theie must haxe been enornn)iis 
frontal and occipital toii, but probabix no sagittal crest lot the attach- 
ment ol the tempoi.il muscles, such as is lound in male goiill.is and 
orangs. Iloxsexei. the sot t cd sagittal elexatiou lound in /'////cc c/n^Z/to/no 
rohustus max haxe been present, .\nyhow. W’eidenreic h thinks that 
(Hgantoi)ilhec us ceiiainlx had a skull far exceeding in si/e that ol the 
laigesi male gotilla exer recorded. 

F.ven he cpiails at an attempt to estimate the stature of this giant 
‘’horninid ’ from iliree odd teeth. On the basis ol the position ol tin 
foramen magnum in Pithrfatithrojnis rohnsfus and in Sinanthropus 
specimens, together with the leatures c>f the Sinanthropus lemur. In 
thinks that (iigantopithec us pr(d)ably xvas elect in |)osture. One ol the* 
femora attributed to Pithec anrhropus by Dubois belongs to an indix iduai 
about I7Hcm. in height (o Ic-et, 10 ', h inches). I he original d'linil fcinin 
corresponds to a stature of HiS cm. {!'} feet, fiVs inches) or thereabouts. 
Sinanthropus was shorter, Uifi cm. (.5 feet, M/i inches.) On the basis c^l 
the relationship in si/e of a giant fossil lemur (M^p^aladaffis) to a lixin;.; 
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dwarf lemur with the same locomotor habits {Nycticebus), it would 
appear that teeth double the size ol those ot modern man would not 
necessarily imply le^s twice as lc3n;4. Ciij^antopithecus may have had 
only slightly longer and stronger lep; bones than occur in modern man. 

Weideni ei( h’s tentative pliy loj^enetic suggestion is that the giant an- 
(cstial hoininids may ha\e been located in South China, or, earlier, in 
India. He thinks that a straight line develoj)ment may have taken place 
Irom (iig.inlopilhec us to Meganthr(jj:)us, to Pithecanthropus robustus, 
to Pithec antliropus erectus, to Honicj solcjensis, to Wadjak Man, to tlie 
modern Australian. He also tiiinks it })ossiblc that some gigantic an- 
(cstial lorni may connect Sinanthropus with Ciigantopithecus, although 
none lias been discosered up to ncjw. 

riu* present writer, although prcdounclls impressed by Weidenreich's 
skill, eiticlition, and painstaking methods ol research, is not cc^nxinced 
that the present st.ite ol the knowledge of odc^ntolc^gy enables anyc 3 ne 
to assign the molais of ( iigantopithec us either U) an ape or to a man 
with absolute ceitaints. I he criteria of dilferentiation are not well 
enough established. On the whole, it seems more likely that Weiclcn- 
rc ich is right than wiong, espc‘c ially in \ iew of the Meganthropus teeth 
and mandible, which are almost uiujuesiionablv human. I am dis- 
posed to .K c ept Me ganthropus ac c ording to W’eidenreic h’s sj)ec ilications, 
hut to kec'p the m.itter ol ( dgantopithec ns in sus|)ense until lurther 
finds (onliim the W’eidc in eic h lupothesis ol his humanity or refute it. 

In the succecaling portions ol this book dealing ^\ith \arious t\}3es of 
lossil men and with the gencial cjuc*stion ol man's ancestry, the Megan- 
iluoj)Us-( iigantopithec us (jiiestion will rc‘cei\e no lurther discussion. 
I he reason lor this is that W’eiclenreic h s monogiapi {Giant Early Man 
fioni fax'fi and South (.hifta) has been published too late to permit its 
utili/ation jfasMin in a \%ork alreach se t bs the printer. I he reader should 
hear in mind, howe\er. that in the lamil\ tree ol man (kig. hi, p. 413) 
the common iiunk ol Pithc'canthro|)us-Sinanthrc)j)Us ma% well be repre- 
^c•nlc•d \)\ giant lossil hoininids of whcim Meganihro|)us is a more ad- 
\ancc*cl repi eseni.it i\ e .ind ( iigantopithec us a piuati' ely earlier ancestral 
ff>rm. 
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'The Fundamentals of (\euetics 

You arc an animal, a vcricl)ratc, a mammal, a primate, and a man 
because ot your individual heredity — and for no otlier reason, whether 
you like it or not. Kurtheimore, the peculiar combination of physical 
iealures that makers )oii recoi»ni/able to ^our ac (piaintances is largely 
the result of the jxuticular and probably uni(|ue assortment of hcredi- 
laiv factors that came uv^ether in the leitili/ed cell from which you 
de\eloi)ed. Half of these heieditaiv characters caUiC from the f^erm cells 
ol vour lather and half from those of vour mother. These units of in* 
hei italic e ate called <j;enes. Manx thousands ol them are involved in 
the detei mination ol the ^.>ioss and line variations of vour external and 
intern. d an.uomv. ytur phvsioloL^ic al capabilities and disabilities, your 
mental ec|uipment, and nearly every ihini; else that li^oes into the make-up 
of vour cori)C)UMl and spiritual personalitv. 

I he !:;enes, so small as to be invisible under the most poweilul micro- 
scope, aie not the ch.u.icters themselves, but onlv the determiners of 
iheii cMilier or l.uei develo|)ment and their ultimate form and nature. 
1 hese t;enes .ue louiici in the nuclei ol the it^eim cells. a|)parently ar- 
lanoed in stated order on thread like cluomosomcN which can be seen 
under the microscope. The clnomosomes occ ur in purs, the number of 
uhich is oiclinarilv fixed lot everv animal and pl.int s|iecics. Human 
lieinos have Ul paiis ol chromosomes oi IS in .dl. l ach pair ol chromo- 
somes. with the ]L*enes siiuiiL* <m it like beads, piesents alternate possi- 
bilities ol the ultimate lorm determined b\ the inheritance units. Thus. 
il the thiicl cou|)le ol beads on a pair ol these sirmj»s determines whether 
\unr hair is sir.ii;^lu oi wavv. the i;ene on onc‘ c hromosome might be that 
fui one tvpe ol hair and its mate on the othei string that lor the other 
•'ui lotm. Actually, the situation is moie com])licated than that, because 
it is piobable that more ib.ui two lac^ ns or genes are involved in the 
‘ktei mination ol hair lorm. In anv event, whether your hair is straight 
or cinly depends upon what genes lor hair form vou have had in your 
< luomosoines. .Ml of vour gene.s might be “curlv.” or all might be 
“Mraight/* or you might have some ol each, in which case the form of 

42.i 
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your hair would depend upon the prevailing of one kind ol gene over 
its alternate, or allele. That is called dominance. 

The growth of body cells occurs by division or mitosis. Within each 
cell is a more or less spherical nucleus. Inside the nucleus are masses 
of long coiled threads, made of siidf called chromatin, because it can 
be colored or stained by certain dyes. When the (ell is going to start 
the process ot dixision, these coiled threads become thicker and it can 
be seen that eacli is really double, having been split longitudinally. I'liey 
thicken and shorten, becoming sausage-sha|)ed. \'-sha|)ecl, or rod like. 
They are now called chromosomes and are at ranged in pairs on the 
equatorial disk of the global nucleus. In the meantime, at each pole ol 
this lu^llcnv glcd>e there is a small body called a centrosoine, basing mi- 
grated thiiiier after the clixision ol a p.uent ceniiosome that was at one 
side of the nucleus dining the resting phase ol the cell, between these 
polar centiosomes radiate \er\ line libres. so that the whole ariangement 
is spinclle-siraped or like two cones with their apices at the poles and 
their basc‘s meeting at the eciuatoii.il disk. I‘lu‘se spindle hbres now. in 
a manner of speaking, go fishing; lor thev diaw to themselves hall ol 
each longitudinallv divided chiomosome. one ol the identical halves 
going to one end, the other to the other. When the two halves h.ivc 
nearlv reached their lespective poles, the entire nuclei and the outer 
cell bodies divide. I hus two cells h.ive gioun out ol one. and in each 
cell the nucleus coni.iins the s.une numhei of p.iiis of chiomosomcs as 
in the original. bc*cause everv original chioinosome h.rs been split longi 
ludinallv. hall going to eac h claughtei nuc lens. 

Since eveiv animal begins l)\ the union ol an egg cell ol the mothei 
and a si)ei in c ell ol the f.ithei . it is ev idem that ihc i e must be some wav 
of reduc ing the number of c hromosomes in both egg c ells and spei m c ells 
to one hall befoie lertili/aiion. Oiheiwise, a leitili/ed egg cell would 
contain IS paiis ol chioniosomes instcMcl of the 2 \ paiis found in hociv 
cells. .Xctuallv, the germ cells niatuie bv going thiough a rccluciiou 
process. In the lirst phases of egg oi sperm cell pioduction, growth takes 
place by oidinary mitosis. However, in the later si. ige, when |)enultimaie 
nuclear division takes place, each new cell gels only one of eac h c hronio 
some pair (instead of a longitudin.il hall ol each chiomosoine that he 
comes a complete replica of tlie original). (ionsec|uently, the sperm cell 
that penetrates the egg cell has only one of eac h of the 21 pairs ol c hromo 
somes and, similarly, the egg cell has only one of each pair, llowevei, 
this is not generally a simple sepaiation of whole^ chromosomes, as will 
be seen below. lJ|X)n feriili/ation the corresponding single chromosouK^ 
from each parent match up. 
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After multiplications of the potential germ cell by ordinary mitosis, 
the chromosomes appear as slender coiled threads, and then the two 
chromosomes belonging to a pair become closely applied to each other 
— practically glued together throughout their lengths. This is called 
“synapsis” — a C^reck word that simply means ‘‘joining together.” After 
this intimate association the meml)eis (3l a chromosome pair pull apart 
again, but in so doing they may get cjne c^f their twej pairs of wires 
crossed (lor each chromosome consists cjf twcj longitudinal strands — 
chromatids), riius, when they sej)arate, the end of one chromatid has 
Ix'come hitched tc3 the end ol a chrejmatid irom the other chroincjsome, 
so that one ol the two pairs of strands has swa[)ped sections. The places 
w^here the strands ol the two chromosomes have crossed are called 
“chiasmata”; singular, “chiasma” (“a crossing”). These crossings may 
affect only one ol the two paiis ol wires (chromatids) involved in the 
synapsis of the two c hiomosomes, or may in\ol\c lK)th pairs. It is after 
this se|)aration, when the c tossings are still stuck together, that the libre 
fishing-lines Irom the lespective polc\s (c entrosomes) hook one chromo- 
some api»\^' and pull them in to the op|)osite ends of the cells. .\s a 
matter of lact, the naiuie ol the s|)inclle libres is still uncertain, and it 
seems piobable lh*it the chromosomes are separated in three stages by 
dillerent loices. Alt(*r this reduction clixision in germ cell maturation, 
another ordinary mitosis t.ikes |)lacc, so that the unmatched ends of the 
two strands ol each chiomosome resulting Irom a chiasma split aw^ay 
hc^m the matched hall ol the chromosome. I hus, from the synapsis and 
a single chiasma in the reduction clixision wiih a single subscc]uent 
mitosis, tlu'ie aie lound in 1 mature geim cells 1 chromosomes, 2 with 
crossox eis and 2 without. M.uix cx tc^logisis, howexi r, consider that the 
number ol strands inxolxed in a crossoxer is S. 4 in each chromcmmie. 

1 he laws of inhei italic e. discoxeied bx .Mendel, postulate pairs of 
unit lactois (geiu-s) that determine the ultimate dexelopment of any 
bodilx cliaracter. II a character is determined bx a single pair of factors, 
the geim cells ol the lather coiuiibute one lactor ol the pair of "alleles” 
and those of the mothei the other. 1 he lactor from ll.e paternal germ cell 
max l)c identical xvith that contributed bx the maternal cell, in which 
< <ise the oilspring has a double dose. II the parents [iroduce in their germ 
rells only contrasted lac tors ol a |)air, since eacli parent must contribute 
one ol whatexer kind lie has, the ollsp.ing gets c:)nc of each kind. If one 
ol the contiasted lactois ol a pair prexails oxer the other and causes the 
dexelopment ol its x aviation — sax broxvn in eye color — at the expense 
ol the variation carried by its mate — say blue in eye color — the winning 
•actor is said to be dominant (D). the losing, recessive (R). The opposing 
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factors are carried distinct in the germ plasm and do not blend. Sucli a 
person is of the genetic composition DR (heiero/ygous) lor that charac- 
ter. since he is the result of the union of opposing lactois. He produces 
in his own germ cells botli D and R units in ap|)i()\imaiely ecpial num- 
bers. but only one or the other in a single germ (ell. II a person’s g(Tm 
cells pKxliue only D factors or R Luiors, he is 1)1) oi RR — homo/ygous. 

When persons producing, respec ti\ely. onU l)’s and R's in theii own 
germ cells mate, all of theii ollspiing iniisi be DR. When DR’s mate, 
their factors recc^mbine aciording to the laws ol (haiue. so th*u the V2 
(second lilial) generation consists ol the pio|)ouioiis 1 Dl). 2 DR. 1 RR. 
This is segregation in the 12 geiieiation and is Mendel’s lirst l.iw ol 
heredity lor ch.uacters controlled b\ a single pair ot l.uiois. 

Bv similar chance combinations, the ollspiing ol paients who are. re- 
spccti\el\. DD and DR aie expected to be .'>() pei cent 1)1) .uul aO per 
cent DR. whereas matings DR \ RR gi\e :“>() per c ent DR and r»0 [lei cent 
RR. These loimulae aie useful in testing the lesiihs ol hack crosses ol 
the FI (lirst filial) geiieiation with puie (homo/\gous) paiental stocks 
Dominance is not necc'ssaiiK |)iescnt in (h.uacicis dciei mined hv a. 
single pair of lactois (alleles). Foi e\am|)li‘. in shoithoin c.ittlc. led 
crossed with white gi\es all loan in FI. *ind in the 1*2 gcriciaiion ihc 
offsjiring are in the ratio ol 1 ied.2io,in. 1 white. 1 hus the heteio/\gotc 
in the F2 generation shows no dominance, but a blend. In loan bans 
of both colois aie iiUei >pc‘i sed. 11 the two lactois oi .dieles aie lepie 
senicci b\ RR and ii and neither is dominant. eMcIcntK RR - red. 
Rr := roan, and ii r- white.* 

In crosses in which ihe charactei combination is deteiiiimc'd b\ two 
pairs ol lactois that assoit at random, the piopoiiioiis obt.imc'd b\ seg 
regation in the f 2 genei aiion are !F F 1 w hen thei e is domin.mc e 1 hai 
means that ollspi ing out ol Iti will show both domin.uu leatiii es. .1 ilu 
combination ol one dominant with the ieccssi\e. the oilui domiiiaiir 
with the recessixe, .ind one both lecessixe Icaiiiics. I hus. it the doim 
nants were sliaight and c o.nse hair and the i ec essi\ i s wax v and line haii 
(a purely hypothetical example), the 1*2 geiiei.uion should xield 
straight, coar.se; ^ straight, line: ^ x\a\\. co.use; 1 xv.ixx. line. It is easx 
encjugh tc^ work out this kind of loimula b> sxmbols .iiid a checkii 
board. Thus, if SS homo/xgoii.s stiaiglu and ( !('. Iiomo/xgoiis c oai h*. 
ss = homozygous wavy, and ec — honio/\gous line, and if the parents .m 
SSCC X s,scr. the FI possibilities xxould lie .S('.. .Sc, s(l. and sc. pioxiding 
that either of the faclois lor hair loim could be contained in the same 
gamete (germ cell) with either ol the lac tors loi haii texture. In the I - 

■ Snyder, PrincipUs of Heredtly, p. 17. 
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ocncration, the result is obtained by tottino up all of the possible com- 
binations of the meetings ol these pairs ol lactois in the zygote (fertilized 
oviiiii). 


sc 

Se 

sC 

sc 

Siniil.tih. the Mi r.iiio in .1 iinolxino tlncc independent pairs of 
1, Idols is 1. I lie exinn.iiion tor an) number of pairs of 

indepeiideiii tai tors < an lie worked out in tlie same way. 

1 lie (liai.Kiei ( oiuliinai ion in an animal that is the \isible result ol 
Its j^eiuii. ' oiiiposii ion is tailed a jihenotspe. The gene combination 
iliat t.iuses the \isible t haradei tombination is the genotype. In cimses 
iiuobiug two iu<ie|)endeui pairs ol l.utors with dominaiuc, as in the 
lispothetital tase given above, llieie are I phcnot)|)es (in this case 
siiaight toaise. siraigiit tine, vsavv-toarse. wavv-liiie). However, the nuin- 
l)(i ol pheiiotvpes ill a iwolattoi tioss iiiav be increased to 9 when 
doiiiiiiaiit e is l.itkiir.; in lioili p.iiis. or to (> when dominance is lacking 
III one jiaii. \gaiii. I lie iiuiiibei ol pheiiotvpes mav be reduced to ,? or i 
lieiatise ol tloiiiin.iiu e .uid vaiious tvpes ol wliat the geuetuisis call 
epistasis. Ibis l.ieek woid means a Ntojiping" oi “stoppage." and it 
implies that a hit lor til tme p.iii sltips or masks the cspressiou of factors 
ol anoihei p.iii. .Sut h a tloiiiin.iting hititn is s.iid to be epistatic to the 
l.itioi 11 masks, but it m.iv be retessive to its own allele. Thus, we have 
(lommaiii and letessive epistasis and also duplitate dtnninaiU and re- 
(fssise epistasis -all ol wlntli luiiiish severe headaches to the geneticist 
.itieinptiiig tt) make ati aiiaivsis ol the lesiilts ol a t v.iss when he has the 
|)lu*n()t\ |)C’s bin does not .kiimIIn knou ihc gciiol\pts. 

II we evauiiiie the genu tells of Diosophila. a kind of fruit fly that 
IS the l.ivoitte laboiaiorv material lor the experiincnta; geneticist, we 
Imd that the males can be distiiiguisht ,1 liom the females bv the fourth 
pair of tliitmiosomes (tlieie -ue I p.iiis ol chromosomes in Drosophila). 
Ill the lemalcs. Iioth niembeis of e.uh paii of chromosomes look alike. 
I"H in the males, one ol the fourth pair looks like the corresjmnding 
•^nialc pair, but tl]c oilu v has a ho«»k on the end. This latter is the Y 
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chromosome, and the other is the X chromosome. The females have 
two X chromosomes and tlie males an X and a Y. These are the sex 
chromosomes, and they are found also in man. In the reduc tion division 
during the maturation cjI the sperm cells, some sperms get an X chromo- 
some and others a Y. When the Y cell tertili/es an ovum, it unites with 
the female X chromosome to make a male (XV'), hut when the X sperm 
cell fertilizes, the resulting XX combination produces a female. It has 
been proved that some bodily characters, known as sex-linked, are car- 
ried on the X sex chromosome (and are absent from the Y chromosome). 
Such characters usually appear only in the male and aie recessive, foi, 
if they were dominant, thev would express themsebes whether one or 
two doses were piesent, but the male has only one X chromosome, so that 
any recessive gene on it may show itself, whereas the female with the two 
X chromosomes normallv has the dominant ( hara( ter in one of them to 
offset the recessive in the other. INuallv, in the sex linked features, a 
male who shows the condition will not transmit it to his sons or his 
daughters, but the latter will pass it on to about half of theii sons. (An) 
textbook of genetics will show diagrams explaining this |)rotess. If the 
Y chromosome be designated as (), because it does not caiiv the chaiac- 
ter, and the X chromosomes as X dominant, and x recessi\e alleles of the 
character, the onlv individual normallv showing it will be Ox — half of 
the males — since the othei half will be OX and will have the dominant 
allele from their X c hiomosomes.) 

More than 20 sex-linked characteis are known in rnalT — most of thetn 
pathological or defec tive conditions, such as hemophilia .ind led green 
color blindness. Unpleasant genes to have in one s germ plasm .ne those 
known as “lethal. ” because when they appeal in a homo/vgous condi 
lion (a double dose), they cause the dc*ath of the individual, usually at 
an early stage of development. In a heteio/vgous condition, thev some 
times produce known abnormalities without killing W hen lethals .ne 
sex-linked, they arc easy to spot, even when death occuis at an earb 
stage, since only males fall victims, because thev get the sex-linkc'd le 
cessive. Certain defects in man aie suspc*ctc‘d of being lethals when hc)- 
mozygcjus, as, for exam|)le. a shortening of the lingers called brachv- 
phalangy. 

Instead of a single pair of genes, one on each chromosome, there may 
be 3 or 4, or a whole set, up to 1 1 or 12, that infhienc e the development 
of a character one way or another, riiese multiple genes are probably 
located at one place on the c hromosomes. But no single gamete (germ 
cell) can have more than one of these multiple alleles and no fertilized 
ovum (zygote) more than a pair ^one on each chromosome). In this case. 
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whichever pair ol the alleles is present determines the development of 
the character. In such cases, one allele may be dominant over all or 
some of the others. 1 his dominant allele is symbolized by a capital letter. 
One allele is likely to be recessive to all the others, and that is noted by 
a small letter in italics; the rest in the series, which may be dominant 
over some, recessive to others, or even blending, receive the same small 
letter with an ap|)iopriate superse ript. 

One ol the most im|)oitant examples ol heredity controlled by three 
alleles is the human blood gioups. I here are two antigens that may 
be present in human blood (clls. 1 hese protein substances cause clot- 
ting or agglutination when the) come into contact with the antibodies 
in the sera ol bloods that do not possess them. If you have antigen A 
in yom red cells, howe\er, there is no antibody against A in your serum, 
but rather one against D, the second antigen. There are four blood 
giouj)s: and .\B. (iroup () has neither antigen, and group AB 

has both. I he blood gioups are also lound among the anthropoid apes 
and the monkess ((I. pitge lb). Let A represent the gene that produces 
aniibodv A, cd* the gene th.it produces B, and a the gene that produces 
no antibodv at all. A and cd' are botli dominant over a, but neither 
o\er the othei. I'he inheritaiuc ol the blood groups is then as follows, 
Nince no person has in his bods cells more than a single pair of the three 
alleles: iia (iroup (); AA and An = Cd(3U|3 rd^rt*^ and = Group 
B; ™ (iioup AB. loom these possible combinations of alleles in 
paients, the blood gioups ot the children ma> be worked out and are of 
use in determining (piesiions ol paternit) and in unscrambling babies 
whose identities h.i\e become mixed. 

Sex-mlluenc eel lactois aie those in which the dominance ol one or an- 
other allele depends upon the sex ol the indi\iduai in which the char- 
uiei IS found. rhe> are not (ominon in animals, and none has been 
lound in pl.mts. A prob.ible example ol such sex-inHuenced characters 
is ordinal) |).itiern baldness in man. From lamily histories, it appears 
piobable that BB, the double dommant, causes baldness in both sexes, 
hut Bh makes the male bald but not the lemale. and hb causes baldness 
m neither sex. SindcT slates that in human beings any character that is 
tiuu h commoner in men than in women and is iiansmitted from a father 
to about half of his sons is likel) to be dependent upon sex-influenced 
hit tors. 

Sex limited factors are those which are capable of expression in one 
only. I hey are probabl) contiolled b) the sex hormcmes — secretions 
of the testis and the o\ai y. Secondary sexual characters are of this nature. 
Becem studies. es|)ec iaily of Drosophila, seem to show that the determina- 
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tion ol sex itselt is not a simple matter ot XX chromosomes lor a female 
and XY lor a male. There seem to be prac tically no genes' on the Y 
chromosome except one for leriility. but the X chromosome of Drosoph 
ila has a small region that contains a gene or genes that set sex develop 
ment going. This discovery was made by breaking u[) the \ chromosome 
with X-rays and studying the breeding ol Diosophila in whom only frag 
ments of one of the X chromosomes are present, riius the loc us or posi 
lion of the genes for sex was determined. Furiheimoie, it appears that 
the balance oi the autc^somes (chromosomes other than X .md Y) and the 
sex chromosomes is also concerned in sex determination. It is thought 
that there are genes in all the chromosomes that make lot m.isculinilv 
or femininity. A Drosophila with the l\\ooidinai\ X chiomosomes, but 
with some extra auiosomes (three of each set instead ol tuo) is nc^t a 
female but an intersex — a mixtuie ot male .ind lemale parts. (ii\en the 
ordinary combinations ot the sex chiomosomcs ioi male or lemale. an 
intersex or a supeisex can be produced b\ o\erbalanc ing to a gieatei oi 
less degree with an excess or cletu ienc \ ol .uitosomes. oi e\en ol sex 
chromcysomes. .AppareniU, the chromosomal bal.ime initiates the de 
velopment of the pi imarv gonads, whic h then pioduc e tlu‘ sex hoi moiies 
These latter take care ot sex detoimination liom that point on. Since 
l)olh birds and mammals show highei metabolic rates lot thc‘ male than 
lot the temale, it is possible that en\ iionmental changes alba ting the* 
melabcjlic rate iimv upset the genic t)alanc e and c ondit ion nc x detei mina 
tion. This seems to be fait Iv ea.s\ to ac complish in planis,4mt \ ei \ chllic ult 
in vertebrates. In geneial, then, it appeals that sex is dc‘ic*i mincal h\ 
Mendelian taclois that aie, houevei, conditioned in the n opciation l)\ 
an environmental complex. 

Cdiarac ters tli.it vai v c ontinuouslv . sue h as si/e. eight and skin c oloi . 
weietormerlv c oiisidercxl blending and not sub)cat to .Mende lian lawsol 
inheiitance. In such teannes. the H generation shows ollspiing inici 
mediate between the two paieins and the I 'J gc-iic lation giada lions hoiii 
one |)arental extieme to the othei. .Such inheiitance is now .idcapiaicU 
explained l>) the multiple lac toi hvpothcsis. whic h assumes a l.nge nmii 
ber ot pairs ot tac tois that aie c umiilative .nid moie oi le ss capi.il in the n 
effects. B) testing the 11? gene ration, it is possible to find out how m.m\ 
pairs ol fac tors aie cone emed. it ttieie aie enough ollspi iiig available. 11 
one out ot Hi ot this generation is like c*ac h ol the* oiiginal paic iits, the 
number cjf pairs of taciois involved is 2; it one c)t (il. ihe |)aiisare il 
one of 2.5fi, the numbei of [lairs is 1: il one ol 1 .02 I. tlu ie aie f) pans ol 
factors. If there are 10 pairs ot factois. onlv one ot l,OI8,j7fi individuals 
may be expected to reach the paiental exlicine, and lioin iheie on, the' 
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chances ol getting individuals attaining the parental types are prac- 
tically inhnitcsiinal. When 1^2 individuals go beyond the extremes of the 
original parental tyj)es, it is (onclndcd that the parental types do not 
re[)rcsent the litll expression of the ( umulative multiple factors. For ex- 
ain[)le, they might be AaBBCC'.Dd and aablhcdd. instead of AABBC- 
Cinn and aal)b( cdd. 

Since it is now belie\ed that many, il not most, human characters of 
the mote iundamental nature are inherited through multiple factors, 
the piospcci ol (omph'ie genetic anahsis is not veiy favorable because 
ol the impossibil its ol experimentation and the inadecjuate numbers 
ol subjcclsol known gcmetic (omposition. 

One ol the most im])onam piiiuiples ol Mendelian inheritance is 
the landom assoitment ol la( tors. Such assortment can easily be tested 
h\ back-crossing an individual heieio/vgous lor all ol the factors con- 
ccined with a pine ucessive, when the hetero/ygotes dillcr Irom both 
the |)Uie dominants and the |)ine lecessives ol the paiental generation in 
the appeal anc e ol the* c harac ters cone erned. riius, it a hetero/,ygous fruit 
llv with <Mav body and red eves is crossed with a recessive [)arcnt with 
black bociv and sc‘|)ia eves, tlie olls|)ring are ol four types — all of the 
possible* c ombinai ic ms ol bociv color and eye colcjr, and all in ecjual |)ro- 
|)oi lions. 1 his IS a piool ol random assortment. It is also an indication 
that the genes loi bociv coloi and ev e colcjr must be on dilferent chromo- 
somes; otheiwise thev would stick together — ^^■herever the chromosome 
went, eac h |)an on it would go. 11 a hetcro/vgous fruit fly with gray body 
and long wings is ciossed with a lecessive with black body and vestigial 
wings, instead of all loin possible c ombinations there appear only black- 
hodied llic*s with long wings and giav bodied flies c' ith vestigial wings. 
Such lac tois ate linked, and it is inferred that linked pairs of factors arc 
on the same chiomosome and that e.ic h chromosome includes a linkage 
giouj). Ilowevei. whe n linked lac tens are crossed, they do not stay com- 
ph tc'lv linked: .i minor peiceiitage c tosses over. I he implication is that 
one ol the i wo jiaiis ol sti ands of homologous chromosomes has exchanged 
pails lor a certain portion ol ilieii lengths. Between anv two pairs ol fac- 
tors the* pc*i ( callage ol c i ossov ei s alwavs remains constant and is different 
h c)m the c i ossov c i perc eni.ige for anv other two p.iirs c^f lac tors. This cir- 
(iinisiance peimiis genetic isis to map the position of genes or factors on 
the ( In onn isomes ol animals that lend i cmselv es to rajiid and mass breed- 
lug expel iments. sue b as l)rosoj)hila. I heorelic allv . a crossov er may occur 
•ti <inv point in two svnapsing chromosomes. If two factors on the same 
c III oniosome are l.ir aji.nt. breaks oi ciossovcis between them would 
titinrallv occui oltener than il ihev ate close together. Thus, on the 
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same chromosome, differences in the percentages of crossovers between 
different pairs of factors may be taken as a measure of their distance 
apart on the chromosome. H, in three linked genes, A.B, and C, A crosses 
over from B with a certain percentage, and B crosses over from C with 
another percentage, the crossover percentage between A and C is either 
the sum or tlie difference of these two pen entages. I hc relative positions 
of .A and 3 can then be tested experimentally. In this way. the linear rela 
tionslfip of genes on the chromosome is established. However, when 
genes :irc far apart on the chromosome, and a i datively large amount ol 
crossovers between them takes |)lace. it is alwavs somew liat less than the 
sum of the peicentages ol intervening (rossoveis. The reason lor this 
deficienev is probably the o(( urrence ol a double crossover, or |)eihaps a 
certain rigiditv of the chromosome inteilercs v^ ith twisting and breaking 
at too close intervals. 

Unloitunately. all ol this beaucilul testing ol linkages and mapping 
of chromosomes is up to now impiac ti( able in man, even though a niiin 
ber ol linkages are now known, notablv those sex linked, such as hemo 
philia and red-green color blindness. Since these are sex linked, thev 
must be carried on the sex chromosome. 

Sometimes the (hromosomes misbehave, f'xtra pairs oi extia single 
chromosomes mav occur, and these produce exceptional offspiing. often 
supermales, supet lemales, or intet sexes. piec e ol a c hiomosome may be 
broken off and become attached to anothei c hiomosome, sometimes of 
an entirely different [)air. Occ asionallv a bioken off puue lemains liee 
and may be lost without letlnil effects u|)on the individu.d, it the trag 
ment is not text large. I hVse are deletions, and some lecessive mut.itions 
are of this nature. brokenoff end mav be re-hitc bed to its own c hiomo 
some, but upside clown, so that the order ol the genets is inveited. I he 
multiplication eff the normal number ol chromosome paiis mav get .is 
high as twelve OI lilteen times in some pkints. All ol these genetic vaii.i 
tions caused by aberrations of thee hiomosomes are likelv to produce new 
types and new spec ies and «ire thus im[Joriant in e volution. 

A chemical or phvsical change in the loc us ol a gene, [)ofentiallv cap 
able ol being transmitted, is called a mutation. In older to be handed 
down to the next generation, the mutation has to occ ur in the genninal 
tissue rather than the soimitic tissue. Most mutations .ire recessive to 
wild types, and hence a recessive nnit.ition cannot show up in the oil 
spring unless it has been doubled by coming ihiough both parents. 1 ^ 
periments shenv that most genes have a low mutation rate; lhe> ate 
relatively stable. It is estimated that the mean lile ol an unchanged gene 
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in Drosophila is something approximating 100,000 years. Two genes in 
nian. that tor hemophilia and that tor cpiloia (a type of mental deficiency 
associated with tumors ol the brain and skin), are calculated to show a 
nuitation rate of about 1 in 100,000 — ten times the Drosophila frequency. 

Howev er, diftereni genes have different mutation rates, and gene muta- 
tions may take |>lace at any time during the lile ot an organism, either 
in somatic or germinal tissue. Ap|)arently mutation takes place oftenest 
just before or during the maturation ol germ cells, l/jss of a gene may 
occur through chromosomal deletion, or breaking away, and Gates states 
that some recessive mutations are ol this nature. Possibly a certain en- 
vironmental (onclition is necessary in order to bring about the chemical 
or physical change in a gene that is a mutation, but since mutations do 
not usually take place in more than one gene at a time, the cause is not 
grossly environmental. Mcjst mutations seem to be recessive, more or 
less harmful to the organism, and to produce slight visible effects or 
none at all. Attempts to cause mutations by variations ol lood, tempera- 
ture, humidity, and other environmental lac tors have been generally 
imsuccv^S’»f'}l, but. in 11127, it was discovered tliat the use ol X-rays and 
other tvpes ol irradiation mav greath increase mutation rates. 

It is possible that a gene is a large and complex organic molecule 
occupying a s|)ec ific place in a gioup arranged in a string. It this is true, 
a mutation mav be a real rangement of the atoms of a molecule. Fairly 
recently it has been louncl that the salivarv gland cells ol the larvae ol 
l)roM)plul.i and certain othei larval tissues ol two-winged Hies have 
giant chromosomes, horn 100 to 200 times longer than the ordinary 
chromosomes c)t plants and animals which usuallv measure only a few 
micra in length (a micron is 1/l.OOOih of a millimeter). The study of 
these giant chromosomes, which ap|)e.ir banded uiulci the micrc^scope, 
lias greatlv inc leased knowic'dge ol the nature ol «'liromosomal construc- 
tion, vaiiation. ancf gene location. The \ chromosome the Dro- 
sc)j)hila. m.ipped b\ Hi idges, shows 1,021 liands, but it is not know’ll 
whethci the bands, or points on them, or the non-chromatic region be- 
tween the bands lepresent genes. 

breeds of domesticated animals arc developed l)v the selection of a 
fompaiativelv lew' distinguishing cjualitativc characters based upon 
gene c ombinat ions (sucli as coat color, coal length, etc.) and. in adciition, 
a (lelmiie degree ol develo|)ment of oin. or more cjuantitaiive characters 
('^tic h as si/c, and, in cattle, milk production). Quantitative characters 
generally depencf upon large series of multiple factors. The same prin- 
tiples of genetics apply to plants, of which the linkage relations of many 
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genes are known. In either plants or animals, the breeder has to get rid 
of deleterious mutations and combine desirable characters in the most 
efficient form. 

Control of heredity and direc tion of evolution are most easily effected 
by selection. Natural selection picks out lor survival those animals oi 
plants that pcxssess favorable variations which give them advantages in 
the struggle h^r existence. Artificial selec tion of domc'stic ated plants or 
animals usually preserves ceriain combinations ol genetic ladors be 
cause thev happen to suit the lancies ol bieedeis or because they |)ossess 
certain c]ualities of superior usefulness, d he selection has to be aj^plied 
to heterozvgous factors that can be reassoiied. W hen liomo/ygous oi 
pure lines are developed, there can be no fuither genetic selection, ex- 
cept in so far as new tvpes may arise through mutations or chromosomal 
aberrations. However, wild organisms ate raielv homo/vgous, .so that 
most ol them lend themselves to selective breeding. Selection has to he 
made of individuals rather than groups, and it must he in.iclc* on the 
basis ol the genotvpe lather than the [)henotv|)e — in thc‘ sense that it is 
not the appearance or cjualities of the paients that count, hut rather 
the kind ol cpialities and 4ip|)eaiance ih.it interhreecling pioves them 
capable ol transmitting to their offspring. .\ vigorous, homo/vgous ivpe 
is tlie objec t of selection. Inbreeding r.ipiclly brings about homo/ygosiiv 
and uncc^veis recessive and undesirable tiaits by isolating tliem in i)Uie 
lines. These lines may then be eliminated (in subhuman animals and 
in plants) and the desiiable. homo/vgous stiains peipemated. Selection 
creates nothing new at all; it merely efiects new combinations ol weak 
ness or strcmgtli. To make selection elfective, it has to be accompanied 
by destruction of the stocks in which undesirable characters have been 
genetically isolated. 

Sometimes, in the first generations lesulting liom hvbridi/.ition, the* 
offspring are bigger and strongei than theii paiems. This phenomenon, 
known as hybrid vigor or heteiosis, is possibly due to genes for giowth 
and vigor, e«icfi dominant to its own allele loi lac k ol sue h cpialities. I hese 
genes are scattered on various chicjinosomes in linkage gioups. and 
crosses between inbred lines may bring all the dominant genes togethei 
in a hybrid, if one strain has the vigor lac tots that the other lacks. \p 
parently, it is impossttile to kee[) this h\brid vigor in subsccpient inbred 
generations of the crossed lines, because the vigor lac tors are reassoited 
among the chromosomes, and rece.ssive fcatuies are likely to c rc)|) out m 
the recombinations. 

The fundamental characters of animal spec ies are probably genetic ally 
homozygous, since any deviation froiifi them would be likely to be lethal. 
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Normal development seemingly demands that a group receive at least one 
ol each type ol chromosome, and so it can be inferred that the genes are 
also necessary lor develoj^meiu. Mow they effect their end products is a 
matter ol sj:)eculati()n. It is probable that they provide the stimuli 
whereby tlie egg and the embryo arc enai)led to respond properly to 
various ern ironmerual (oiulitions. It has been suggested that the genes 
begin to o|)erate at the time when the ratio of cytoplasm (the material in 
the (clI outside ol the nucleus) to the nucleus in each cell is reduced 
to that ( hai ac teristic ol the species. Prior to this time, the egg, because 
ot the iiu liision ol the )C)lk, is larger than other l)(jdy cells, and it may be 
|)ost ulated that dcvelo|)ment up to tliis stage is largely dependent upon 
cn\ ironmenral lac tors acting upon the vegetative pole or the yolk, as 
loniiasted with the animal or protoplasmic pole. It is further possible 
that the genes act .ts en/ymes or cataKsts that produce various trends or 
gi.iclients in clilleieniiation, cji they may control the presence or absence 
and lelatixe |)oten( y ol sue h en/Nines. Such catahtic action ol enzymes in 
the nucleus appaiently brings about the foimation in the cytoplasm of 
pigmei.t bo«n a coloiless amino acid by oxidation. The genes also may 
lontrol the productions of the hormones that regulate growth. The 
.tnaUsis ol relati\e giowih rates ol breadth and length by Sinnott and 
l)uih<un in elongate, spherical, and disk-shaped gourds suggests that 
shape is also undei genic conttol. 

In shoit. the genetic process seems to l)e ol the tollowing ender: (1) a 
noimal coinplc-meiit ol chiomosomes in a normal environment; (2) an 
carls stage- ol dillei entiat ion piimarih im|x)sed by the environment 
upon the cM(t|)lasm (alreacls undet genic control. (.S) a later and con- 
tinuous process ol dillei entiation through the action c;f gene substances 
upon the cstoplam in s.nious tiends or gradients; (I) a final assumption 
ol the genes ol the lunc tion ol eit/Mue production, elaborating chemical 
substance, establishing specific metal)olic rales, and modifying the rate 
of cc-ll cli\ision or giowih in Icnali/ed areas in dilferent directions. 

Man has achiesed sullic ient control ot his environment to nmdily con- 
Mcleiably I lie expression ol certain of his inherited chanKters and po- 
tentialities. although such intcTlerence with the effects of heredity in no 
'^a) changes the tiansmission ol the characters. It must be assumed also 
that there is an extreme range of \ariation ol en\ ironmental inodifiability 
ill hereditaiily transmitted characters. Some may be easily and pro- 
loimdly changed in their expression b\ environmental stimuli, whereas 
otheis are little affected. Idle Imik ol human cliaracters ol which the 
herality lias been studied are pathological conditions and physical ab- 
normalities that are presumablv caused by deleterious mutations. Most 
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of these seem to be determined by single pairs of factors. In many of them, 
hereditary transmission is demonstrated by pedigrees, but the exact 
genetic analysis is lacking because of paucity of cases, ignorance of the 
genetic composition of lineages, and impossibility ot e\|)eriincntation. 
Even the linkages of human charaders are, for the most part, only sus- 
pected and not definitely established. Such impalpable (pialities as “in- 
telligence.” "temperament,” and "aitistic ability” are known to have a 
mainly hereditary basis, but their expression and degree of de\ elo|)ment 
obviously depends in huge measure upon einironment. \ scieiue of 
eugenics can hardly develop until far more is known of human heredity. 
The phvsic al \ariationsof hei editary origin that are used lor the ( lassifi- 
cation of mankind int(^ i^hysical groups will be discussed in siuceeding 
sections. 

Some of the diflic ulties of the studs of human hei ediiy at ising from tlie 
impossibility of experimentation and ignorant e of the genetic (om|)osi- 
tion of subjects ha\e been resoKed b\ the applic.uion ot new staiistit al 
methods to the problem. 1 he It e(|uenc ies ot ol)ser\ed inheiited tiaits in 
samples of the population are diecked against the theoietical expecta- 
tions based upon \ai ious postulates as to the t\ pe of iithet itatu e, the nuttt- 
ber of fac tors in\ol\ed, atid the recessise or domitiatit c harat ter of this or 
that exptession of the leaiute. It must be undetsiood th.ii utulet a s\s- 
tem c^t r«indotn assortttient, and exc biding atu kintl of selec lion, a domi- 
nant gene does not intrcMSe at the expense of its tecessi\e allele. I he 
frecjueiu ies of the two are ( oust ant fiom gene i. it ion to genet at ion. rndei 
such circumstaiues. the population is said to l)e in e(|uilibiium with 
respect to two su< h alleles. I his ecjuilibrium can be tested b\ the use of 
the binomial ex[)ansion. II three kinds of oliNpting in the V2 generaiioit 
conform to expec taiion, the homo/\goic*s lot one allele, the heteto/Ngotes. 
and the homo/\gotcs lor the other allele will be in the [uoportion ol 
p’,2l)q, and c/ ’ w hen p -r </ - 1. To put it another way the population is 
in ecjuilibrium when the proj)ortion of hetero/Ngotes is twice the scjuate 
root of the product of the proportions of the two hotno/vgotes. With this 
beginning, it is possible to prcKc^ed to test assum|)tions of manner of in 
heritance by \arious formulae based upon piobability. 

Modern studcnt.s of heredity are catefid to distinguish between the 
genetic.s of the indivKluals and the genetics of po[)ulations. 'Ehe formei 
has to do with the physico-chemical fac tots and the various mechanisms 
that give rise to hereclitai 7 variations in the individual organism. I In* 
latter deals with the effec ts of hereditary variations when produced and 
injected into populations." .Artific iai and natural selection, various kinds 

> Dobzhansky. Genetics, pp. 152 ff. 
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of environmental pressures, and even sociological and historical factors 
have a great deal to do vvitli the survival of such hereditary variations and 
their effect upon the population. In other words, the genetics of popula- 
tions arc concerned with more than chromosomes, genes, and mutations. 
Environment, of one sort or another, gets into the saddle and sits there 
holding the reins of heredity (although the latter sometimes gets the bit 
in its teeth and bolts). 

Population dynamits can be explored by statistical methods. We have 
already referred to the basic finding that the genetic equilibrium in a 
sexually reproducing, random breeding population where none of the 
three genotypes has any selet tional advantage is expressed by the formula 
1 AA: 2 Aa: 1 aa (or lor the genes /r', 2fjq, (f-). However, such a static 
condition is hardly likely to be maintained under the impact of evolu- 
tionary forces such as the selection of one genotype o\cr another for 
breeding and sin\i\al, and the production of nuitations. 

In order to e\ol\e. a populatic^n has lo maintain its variability — 
either through c hioniosoinal change or thiough mutation. Since most 
mutatiors are more or less harmful, natural selection tends to suppress 
them, but does not manage to do so entireh. A mutation disadvantageous 
in the einironinent of its origin may acejuire sur\ival value by a change 
of that eiu ironment; animals with deleterious variations may “get by” 
in spite of natural selection. 

In addition to the adverse pressure of natural selection against varia- 
tion. tliere ai e iinpoi taut c h.inc e lac tors that militate against the surv ival 
of mutations. If gene A mutates to a and |)roduces c:)ne .\a individual, 
this mutant must mate uith a normal \A and |)ioduce, according to 
expectation, olfs|)iing in the |)rop()ition of 1 A.\: • V/. However, if but 
two offspring are produc ed, in 2") per c ent of cases l)oth will be AA, in 
2r> per c ent of cases both will be Aa and in aO jx'i cent of cases one AA and 
one Ac;. Thus there is 1 )n c haiue a loss of 2:") ])er cent of the mutant gene 
in the first generation, and the same risk is run in eac h succeeding genera- 
tion. Rv the .s.une chance, another mutation ma) be dc:)ubled. Therefore 
it is apparent that in a sm.dl population a single mutation with no selec- 
tional advantage is unlikelv tci establish itself. I he chances of sur- 
vival and extinc tion have l)een calculated bv fisher and Sewall Wright.* 
fishei shows tli.tt if a mutation confers no advantage U]H>n its carrier and 
a|)[)ears in but a single individual, om la!^ out of 10,000 mutants avoid 
extinction aften 127 gcMier.itions of breeding. If the mutation has a 1 
per cent selective advantage. 271 of 10,000 will be retained. Wright 
demonstrates that, in a population of N breeding individuals. ^2 N 

pp. i6i-ir)r>. 
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genes either reach fixation or are lost in each generation. Fhe smallei 
the size of the population, the quicker is the dispersion of variability 
and the attainment of genetic uniformity. Thus, in small po|)ulations, 
genetic homogeneity may be attained quickly by chance, and the ulti- 
mate fixation of genes and their icsulting diaracters may be inde- 
pendent of any selectional adxantage they conler. lIowe\ei, this ran- 
dom course of evolution would haidly be pursued in a population ol 
breeding individuals so numerous as to discount the sc.ilteiing ol vaiia 
tion. 

Since effective breeding populations in primitive human societies 
were probablv very small, the diffeientiation ol loc al phvsii.d tv|)es must 
have been promoted to a considerable extent by “genetic chilt ” — an 
expression covering the chance fixation oi loss ol genes and consecpieiii 
loss of variability. 

It is also possible to calculate the number ol geneiations iccpiiied lot 
stated percentage increases of a gerre that has a ceitain peuentage ol 
selectional advantage, whether that gene is domin.int oi lecessive. I hese 
calculations assume that mutations do not occur; but it thev do. selcc 
tion takes place much more lapidly or more slowlv, accoicling to the 
direction ol mutations — whethcT awav horn the alle le lavoied bv selec 
tion or toward it. If a dominant gene has a seleeiional advantage ol 
0.01. it rec|uires 2.S() generations lor its inc lease in the* population horn 
a freejuenev ol 0.0 1 to 0.1, but onlv aaO geneiations tor an im lease* lioiii 
1.0 to aO.O. However, it takes 00.2"^ genei.itions toi .t-dominant gene- 
to increase Iroin 00.0 to 00.0 per c ent. It is thus apparent that, it the ge ne- 
frccjuenc V is ver v small orverv large, the rate ot its inc le ase is ic-mai kablv 
slow, wliereas the intermedi.ue hec|uencies inc tease- ia|)idlv. It is also 
possible to calc ulate ecpiilibi iuin value's tor a population unclei v.uving 
cc^ntlicting inlluences ol mutational rates and selectional rates. ^ 

Isolating mec hanisms aie those tliat pieveiit the intei hr ceding ol iwc) 
|X)piilations. I hev play a seeminglv c ontiadie torv lolc* in c*volunon 
Isolation is a conserv alive agent in that it repiesses var iation. but. on the* 
otirer hand, iormaticjii of s[)ec ies cannot occui without the inlneeding 
and the fixation of genes that i.solation nec essit.ites. I hi.s p.ir.iclox can 
be resolved, in part, b> the leseivation that isolation encourages evolu 
tion only when it is* not experienced so earl\ as to cause loo nariow 
specializations of organisms to localized env ircinmental iec|uiremenis. 
and when its operatic^n is not so tardy as lo peimit the prolileialion ol 
many disccjrdant gene combinations that h.ive to Ire eliminated by natuial 
selection and represent a total loss to the spec ies. 

4 Ibid,, pp. 218-221 
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Isolating mechanisms may be either geographical or physiological. In 
the former case, which is apposite in the formation of human races, inter- 
breeding is prevented solely by lack of contact. In the latter case, which 
wc)uld be o|)erativc, presumably, between any human group and most, 
if not all, ape spc( ies, the poj)ulations do not interbreed because they 
are (onfined to different ecological habitats, or have different breeding 
seasons, oi la( k mutual sexual attiaction, or are prevented from mating 
by physical ini omj)atil)ilities of their i e])rodu( tive organs, or because 
iheii germ cells do not fertilize each other, or because the hybrids pro- 
duced are not viable. Both ol these t\pes of isolating mechanisms have 
probably been ol great importanc e in the divergenc e of protc:)-humanoid 
stocks from aiuestial a|)e lorms and from those leading to the present 
.ipes. Only the geographical isolating mechanism was probably opera- 
ti\e in the dilfcneniiation cjI modern laces within the species Homo 
sdjjinis, and probably between palaeoanihropic and neanthropic types 
ol man. 


(inichrs and Rruial Classification 

fAperiniental genetic ists have* to depend upon \ isual c^bservation and 
verbal clescri|)tion ol |)lants and animals in their recording of the facts 
of herediiv. Their inlet eiucs and deductions with respect to genes, 
chromosome's, and the processes of heredity arc based partly upon the 
stucU of cells unclca the micioscope (cvtologv) but mc:)re largely upon 
the gloss m.uiilestat ions of hetedit.nv l.utors seen in the vaiiations of 
oig.uiisms. 1 hc'se obseiv.ible vaiiations aie piincipally those of form 
(moi phologs ) and ol size. lmi)alpable or in\ isiblc variations presumably 
ol heieciitaiv origin include those that may be v lassihed broadly as 
phvsiologic al and psvc hologic al. 1 he genetics ol such variations are 
h. 11 del to sludv . 

In then bleeding e\|)eiiments with plants and animals, geneticists 
insist u|)on the clistinc tion between the |dienc)tv pc (whii h is all that can 
he se en and lecoided in the liv ing oi g.uiiMn) and ilie genotvpe (which is 
the sum total of hereclit.irv factors received bv the organism from its 
aiicestois)." However, a geneticist can merelv deduce the properties of 
a geiiotvpe Iroin an analvsis ol the pedigree ol a phenotype, or a study of 
Its ancestois. its siblings, and its ollspring. No one has ever seen a geno- 
t\pe, whether he be a genetic ist. an are hiopologist, or a mere man in the 
siieets. The c lassihc at ion of organisms has to begin with phenotypes, 
because the nature of an animal or plant is manifest primarily through 
sensory perce|)iion and not through inference. When Mendel began to 

ffuft.. p. 1() 
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experiment with garden peas, and Morgan began to breed fruit flies, these 
pioneers had to depend upon old-fashioned methods of taxonomy (the 
classification of organisms by the sum total of their morphological re- 
semblances and differences) in order to select their experimental ma- 
terial. You have to be able to tell a fruit fly Irom a horse fly or a garden 
pea from a sweet pea before you can get to work upon the genetics of 
Drosol)hila or Pisum sativum. It was not until many geneiations of the 
same animals and plants had been bred and ol)ser\ed in the lal)oratories 
that it was possible to work with material of known genetic ( ()m|)()siiion, 
and even now 'genoivpes” are known only impeifectly and with respect 
to a limited number from an enormous .iggregale of charat ter |)i()(lu( ing 
factors. F.\en in «he case of those Drosophila, or fruit Hies, w hose genetics 
probably cxcupv tite attention of one hundred biologists foi e\eiy one 
who studies human inliei iiance. the mapping of genes on the 1 pairs ol 
chromosomes (as against LM pairs in man) is lai Irom coinpleie. 

(ienetic ists ha\e neglected the study ol human hei edits because ol the 
impo.ssibilitN ot (ontrolled bleeding experiments in sm h a slowly re 
producing and lefractoiv animal as man, and also because ol the \ast 
complexity of luiman inheritance as compared with that of sim|)lei 
organisms. This situation is undeistandable and peihaps (*\c iisal)Ie, but 
it hardiv justifies the supercilious attitude of the mai/e, rabbit, .ind fiiiit 
fly spec iaiists toward the attempts at j)hNsi( al c lassilu ation ol man b) the 
handful ol plusical amhro[)()logisis who work with this immensely more 
important subject and, at the same time. ha\e to be lesponsible loi the 
(ulti\ation of the \ast fields cd human palaeontologs and the com|)aia 
tivc anatoms ol man and'ihe test ol the primate oidei. In mv opinion, 
the ultimate aim and piincipal justification ol genetic studies is tlieit 
application to man, and il the geneticists are unable or unwilling to 
tackle this subject, the\ ought, at an\ r.ite, to reliain horn c.n|)ing .it 
the efforts of more courageous though [xissibU less competent sc ieiitisis 
to do for them the job that has to be done. 

Actually, science is forced to recognize the differences in phssical 
cliarac tei istic s between the great dixisions of m.inkind, to analyze those 
differences, and to eluc idate their signilicanc e and the it potentialitic*s loi 
gocjd or for exil. For, the ordinary layman — the plain, untutored Ilotno 
sapiens — today and for past thousands of years has observed these gross 
anatomical differences betwee-n the piincipal gioujjs ol his kind, h.is 
drasvn the generally conect inference that they are transmitted liotn 
parents to cliildren, and has attributed to them enormous political, 
sociological, psychological, and biological significance, riglitly or 
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wrongly. It is obviously up to science to replace rule-of-thumb, super- 
ficial, and often erroneous racial classifications by refined and accurate 
categories and to substitute for the prejudices and superstitions about 
racial behavior and the significance of physical differences some sound 
body of knowledge that can be utilized for human betterment. Man is an 
inveterate amateur of the taxonomy of his own kind. He cannot be 
argued out of the habit ol connecting the physical differences he sees in 
individuals or groups with their e<|ually obvious variations in behavior 
by any set of “social scientists,” however loudly and persistently they 
tell him that there is no difference between black and white skins apart 
from exposure to the sun, and no difference between the psychology of a 
Mongolian and a White, apart from their having grown up in the Rice 
IU)wl and the Dust Howl, respectively. Probably taxonomic errors and 
niisapprehensions of the relationship of human anatomy to behavior 
aie not ineradicable, but the) c.inncjt !)c concocted or removed by the 
ineie mouthing of idealistic dogmas about human ccjuality and of un- 
sul)Stantiated claims ol en\ ironinental omnipotency. 

Rac ial c hi^sific ations, in so lar as they are to be employed by scientists 
or by anybe^ds lor human betterment and the alleviation of human 
struggles, must conloun to the ancient, natural, and, on the whole, 
correct procedure ol taxonoms. riiey must be based upon observable 
characteis ol human phenoi\pes. Vet these c lassifications, if they are to 
he \alid and me.uiingful, must be brought into line with the discoveries 
of inodein genetics. II tlie pinsical groujungs of mankind are assumed to 
he based u|)on c ombinations of inherited rather than acejuired characters, 
it is nece.ssar\ to dc iuonsiraie that the phenotspes iinohed do, in all 
probability . represent the \isible manilcsiaiions of genetic factors — that 
behind these phenotspes aie inferential genotypes whivli are responsible 
for them, in conjunction with the ine\itable modifying effects of en- 
Mionment. 

lire lirsl task of the taxonomist uorking with man is to establish 
( hiAsilu ations that arc \alid phenotspicallv — he must devise a set of 
ciiteria that distinguish human groups, each compo'-ed of individuals 
'vho present mutual resemblances suliic iently numerous and close enough 
*o create the impression of unity or honuygeneity crl type. Each of these 
J^ioups must also differ from every other greurp in enough easily ob- 
servable characters to make it collecli ' Iv and also individually dis- 
hnguishable. not by the use ol intricate tec hnicjues of measurement and 
^^1 statistical or biochemical analysis, but by obvious differences that 
''trike the eye of the ordinary ohseiver and in comhination delimit 
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separate and easily discernible types. (A type consists of forms so nearly 
alike that they seem to have been struck out by the same die or cast from 
the same mould.) 

The extent ol resemblances between individuals ol the same ^roup and 
the breadth ol dilference l)etween sepaiate j»roups de|)end u|>()n the 
number of i harat ters used to establish group ( lassilu aiions. Su|)|)()se that 
we di\ide mankind into groups accoiding to the three (oiuention.d 
categories of the length-breadth index of the head (long headed — below 
77. medium-headed — 77 to S2. lound-headed — and above), we au 
likely to eineige with three groups of met), eat h alniosi (ompleteb 
heterogeneous except in this single triterion of head lot m. Suppose, 
on the otlier band, th.it we utilize five separate 1 1 itin i.i of i lassilu .uion, 
each ol uhii h can piesent three distini t \aiiaiions. I hen the nuinbei ol 
se|)aiate gioups oi the difleient combinations ol the v.iri.iiions in (jues 
ti«)n will be theoietit ally .‘U oi 2 bS. The indiv idu.ils within (M( h ol these 
groups will not only resemble each othei in distinct combin.iiions 
of the variations ol live t harat lets, but will piob.iblv show nunieious 
other similarities as a result of the link.iges between the tomplex ol 
identital vaiiations selected and other phvsit.il le.itines that h.ive noi 
been usetl in the c l.issifit atorv process. Fuithei. it is .ilmost teii.im tliat 
a (onsitletable number ol the 2 m.iihemalit allv possible t ombm.itions 
will not ottur in n.ituie. betause thev it)nsist til imompatible moiplio 
logical vati.itions that tannot co exist in an indiv itlu.il bv .mv (on|mk 
lion of heteclitaiv and environmental lac tots. Toi example, it is iin 
probable that one c ould lind .in v where in the world an indiv iclu.il with a 
combination of black skin, blue eves, stiaight hair, letl hail, .ind .i coin 
plete Mongoloid eve fold. 

It is evident, fuither. that bv the simple process of incie.ising the 
number of [)hvsit.il criteria recpiiied in an identical tombin.iiion in 
indiv iduals. it is possible to sul>div ide the hum. in po|)ulal ion so Imclv as 
ultimately to selec t identical twins oi even single peisons wiih unic|n(* 
and exclusive c oinbinarions ol phvsic al vai iaiions. 

When we have divided mankind into a smallei or grcatei niimbei ol 
pliysicallv homogeneous groups, accoiding to the extent ol the niutn*l 
re.semblance that we demand of individuals const it iititig e.u h single 
group, and under ^lie limitations ol the existence ol these gioups in 
nature, we have next to iric|uire into the signilicance ol the gtouping'' 
established. I heoreiically, similarities or identities of phenotypes in.iv 
be due to any one of three causes, or to any two ol them, oi to all thicc 
in combination. These causes arc: (1) chance, (2) heredity, (.1) environ 
ment. 



HEREDITY AND RACE 443 

If the several distinct variants of a morphological feature occur at 
random or as independent events, eitlier singly or in their combinations 
with variants ol t)ther morj^hological leatuies, the resulting type com- 
binations may be (onsidered to be the result ol chance and to be gov- 
erned by the lawsol probability. In inheritanc e, Mendelian factors segre- 
gate and c'oinbinc in ac cordanc e with the laws ol chance. At fertilization, 
the chances aie even that the sex ol the einbivo will be male or lemale, 
bee aiise the sperm has cjiie \ c hromosome and one Y clnomoscjme, while 
tlie egg has two \ chTomosomes. It is to be expec ted that, in one hall cjf 
cases, a female X chromosome will unite with a male V chromosc^mc to 
make a male, and, in the other hall, a lemale \ chromosome will unite 
with a male X chromosome to make a female. However, the greater the 
number ol \aiiants iiuoUed in a combination, the larger will be the 
possible number ol distinct combinations and the smaller the prob- 
ability that any specilic combination will be loimed. I he odds against 
chance occinieiice i ise with incicMsing complexitv ol the combinatiern. 
An elaboiate c ombinaiion ol spc‘c ilic moi phological variants ma) cjccur 
in a tew indiv idu.ils bv chain ex but identical occ in rentes ol such elab 
oiate combinations in large segments ol a population aie very unlikelv 
10 he due to the ellect ol chance alone. I hus. in selecting the phvsical 
combinations to be used lor classilving m.mkind. we diminish the prob- 
ahilitv that oui subclasses aie the lanclom assortments ol chance by in 
creasing the number ol c ritei ia emploveci in combination to distinguish 
a c lass. 

1 he essenti.d c hai ac ters ol any animal, morphologic al or phvsiologic al. 
mav salelv be assumed to be clue to herediiai v factors. For example, man 
inheiiis a spinal column Irom his veitebiate ance-^ rv, Hat nails and 
sieieosc c)|)ic vision Irom his piimate ancestiv, non-opjxisable great toes 
lioin his human ancestiv. etc. Oidinaiilv, howevei remote m.iv be the- 
aiucstial deiivation ol a charactei th.it occurs in man, the range ol its 
'aiiation is limited bv tlie nature ol the genes that are peculiar to the 
human .s|)ei'ies. Within that range ol s|)ecilic vari.ition. the ultimate 
ditlcaeiices in phenotv|)es .uc*. to some extc*nt. genetic allv determined 
hut subjec t to moclilication bv the impact ol environment upon the in 
<hv idual animal. 

Hereditary lac tor.s — the genes — endow the indiv idiia! animal with 
testiicted [)otentialilies ol development, nul the lull realization of these 
potentialities, or the prevention ol their Itillcst expression, must often 
depend upon the environment to which the animal is subjected. Tlnis. 
heieditary factors probably .set limits ol bod> size, beyond which the 
‘tniinal is not vial)lc, but it is clear enough that any animal can be 
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dwarfed by a radical undernourishment. Bodily weight relative to 
stature is probably controlled by inherited factors when adequate nutri- 
tion and suflicient muscular activity have established functional equi- 
librium approaching an optimum. However, no hereditary tendency to 
obesity can be realized on a semi-starvation diet. Whereas gross si/e and 
weight are perhaps the most obvious examples of charatters that are 
strongly affected in their phenot\pical e\|)ression by environment, it 
seems improbable that any hereditary chaiacter is completely emaiui- 
pated from en\ ironmental inteitereiue. 

Although it is impossible to disentangle the interlocking heieditarv 
and environmental foiies that ha\e produced the phenotype, it is hotli 
desirable and teasible to base plusical c lassilic ations of man upon leaturcs 
that are not subject to radical change during the lifetime of the in 
dividual as a result of en\ ironmental fliu tuations. Since the tlu*oiy ol 
evolution postulates that new s[)ecies have developed liom c:)lder species 
by the selection of inherited vaiiations. phvsical c lassilic ations ol animals 
ought to delimit groups of individuals having features that indicate a 
comme^n descent, ('haraclers that aie easily modih.ible dining the life 
of the individual bv changes of diet, climate, and of bodilv aitivitv tend 
to confuse the relationshi[)s that we seek to trace. However, if we should 
attempt to classifv man |)hvsically bv using characters conceived to he 
controlled mainlv by enviionment rather than by herediiv. we should 
be hard [)ut to it tc^ find enough ol such ch.nacteis to establish anv son 
of meaningful giou[)ings. ( )rclinai ilv . eiiv i^onmen^ onlv lesiricts or 
modifies the expression cd chaiacters deiived ihiough heieclitv: il it 
creates new (har.icters. it prof)ablv does so only bv bringing about 
chemical c hangc-s in genes that result in mutations. In other woids. as a 
creative fore e env iionment operates exc lusiv ely through the mec hanisiiis 
of liereditv. whether in stimulating genic change oi in selecting for sui 
vival. The mechanisms of heredity aie i son of biological constant: ilu* 
influences ol environment upon them are a biological vaiiable. 

It is easy enough to describe in general tenns the conditions that 
make for physical differentiation in man and ultimately m.iy lesult 
in the evolution of new s[)ec ies. I hey are the isolation of populations .uid 
the interrotnmunic ation of po|nilations. in the cirder named. A huiuaii 
or protc^human group wanders into some geographical area wheie it is c ut 
off by distant e or by some physic al barrier fiom other such gioiips. I hc ic 
follows genetic isolation or inbreeding. If the isolated population is 
small, a certain proportion of genetic variations will be lost by chance. 
Hereditary variability will be reduced and genes fixed by chance ni 
such a small inbred population. Whellier the i.solated |Kipulation is small 
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or large, natural selection is likely to operate constantly to insure the 
survival of certain variations or types particularly adapted for the 
physical environment of that circumscribed habitat and to eliminate 
those least fitted lor it. Possibly, the peculiar conditions of certain 
physical environments may bring about the chemical changes in genes 
that originate and control the direction ol mutations. 

Obviously, the longer the geogiaphical and genetic isolation, and the 
more spc(iali/ed the physical environment, the rncjre homogeneous and 
physically peculiar the evolving group will become. There are also 
ceitain social anthropological factors that must make for the restriction 
of variability in small and isolated human po])ulations. In scjme primi- 
tive tribes, lemalc inlantic icie is rather extensively practiced, presumably 
.IS a measure to restric t the si/e of the gioup in an area that cannot sup- 
port a population increase. Such a measure is sometimes accompanied by 
pol^andiy — a foim ol marriage in which one woman is married to 
several men — olten brotheis. It is clear that such an institution would 
restrict physical variability in the giou[) to an inordinate degree. The 
same elled i.i piodiued b\ the much commoner practise of polygyny — 
a tvpe ol marriage in which a man has more than one wife, usually re- 
sulting in a certain proportion ol unmated males. Other primitive mar- 
riage institutions that similarly restiict variability and hence tend to 
piodiKc homogenous and phvsicallv peculiar groups are the sororate 
and the lev irate. In the formei. a husband succcssivelv marries sisters, 
and. ill the latter, the widow is married bv a surviving brother. 

We may .issume then that the initial diflercntiation of mankind into 
distinctive phvsic al gioups has been biought aI)out bv the interaction of 
herediiaiy and env ii onmenial tailors operating upder conditions ol 
isolation ovei protiai ted pei iods. Sue h giou|)s mav be c alled, for the mo- 
ment, primary races. 

The sccondai> dilleieni laiion ol races is lirought about by renewed 
I omniunii ation ol |)opulations lollovving upon the periods of isolation 
that have resulted in the lixation ol various primary races. Owing to 
population pie.ssuie within oiiginal geographic areas ol physical differ- 
^ntiaiion. or because of imlavorable (hangers in the Icxal environment, 
or through improv(*d methods ol transportation, or for a variety of 
other reasons th.ii need not be enumerated, one genetically specialized 
‘^0(1 more or less fixed population impinges upon the territory of an- 
oiher, and intermixture oi li)bridi/aiion takes place. The range of 

nctic varialiility is at once extended, and a whole assortment of new 
plnsical types arises, most of them intermediate between the types of 
the parental stocks, but in general presenting new mosaics of features 



446 


UP FROM THE APE 


inherited from one or the other. If there follows upon these primary 
intermixtures another period of isolation and inbreeding, there is 
ultimately loimed a stabilized blend of eharaeters that is distinct from 
that of either ot the primary races contributing to the initial admixture. 
Such a blend is a secondary race. It may simulate or reproduce in many 
ol its combinations t\pc*s that occin much earlier in undilferentiated 
human stocks. In the study of the retnains of lossil man, panic idarly, 
this siniilaritN ol earlv undilferentiated types to the rec()ml)inations 
effected later bv the h\ bridi/ation ol primary races gives rise to m.uu 
disagreements as to interpretation, depending upon clillerent opinions 
as to the anti<|uity ol the lotmation ol primal y races l)\ isolation. In 
this process ol the lorination of secondaiN laces thiougli intcrmixtme, 
indi\iclual ollspring within a single lamil) may show c|nite dilfeicnt 
racial resembl.uu es. Fhese replicas ol earlier lacial sli.iins that ha\c 
arisen bv ireombination of characteis out ol the anccstial pool ol 
variations also occasion main pioblems ol intei|)ieiation. I hey will 
have to be disc iissed at a latei stage ol oui piesentaiion. 

At this point, having lecogni/ed primarv and secondtirv races, it is 
high time to come to grij)s with the cjuc'stion ol the terminology ol oin 
pin sic al c lassilic ations ol varving lineiU’ss.** 

/ocdogists, in classilving animals. Iling about lamilies. genca.i, and 
spc‘( ies like drunken sailors scaitei ing iheii w.iges. riiese terms connote' 
little more than i elat!onshi|) b«nc'cl upon mot phologic al i(‘atmes. 
Families are groups ol animals ol cc»mmon descent, the membeis ol 
which bear to eac h otiun fundamental sirucinral i cscinblanc es. Cienet.i 
are smaller groups within the lamilies, and the membe rs ol a genus .tie 
mc)ic like and more c loselv redated to each oihcn than thc'y arc* to 
animals belonging to anv different genus. I he spc^c ies is incnelv aiiolliei 
splitting up ol the genus into still smaller, more similar, and nioie 
near In related grou|)s. \'arietic-s or races constitute .1 still lurthet snh 
division, l.irrnaeus gave* to the term “species’ a delinite conception 
fixity when he formulated the aphorism sffnirs tot siint (Inrisar, c///o/ 
flivrrsfir jouunr ah niitin sutif aentar — “just sc» mariv specie's .irc* to l)c 
reckonc'd as there were forms created at the Ireginning.’’ According to 
him a species was a sort of eternal biological verity — immutable, oh 
jeetive, rec|uiring only to be discovered and named. Darwin in / //'' 
Origin of Species rejected the objc'ctive concept ol spc'c ies. not only 
because he did not freheve in special creations, but al.so because lie 

•The larger pari of ihis sc'ction ha^ lirrn rxiractefl from a vhc* prrsicirniial atlclro'' ‘>t ili< 
author 10 Section II of ihr .Vnicriran AxvKialioii for the vasaiuc-mcnl <»f Science. ".\fc’ili"'t'' 
of Racial Analysis." ni26 
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could not satisfy himscll as to the existence ol any dependable criteria 
whereby a }»ioup ol animals cf)iild be lankcd as a genus, given the less 
iin|K)rtant ( lassilieation of a species, or degraded into a variety. An at- 
tempt to distinguish as a physiological criterion c)[ species the ability 
to intei breed without loss of fertility is linile, since many fcjrms uni- 
vei sally rec:ogni/ecl as spc‘c ies produce fertile hybrids with other species. 
So the term “spec ies” is little moi e than an at tilic iai rank in c lassilieation, 
a label for a pigeonhole of a certain si/e into which may be thrust con- 
\eniently subjects closely related to each cjther in lorni and by origin. 
Hence, the inodein systematisi has no cjualms about the lecognition 
of a new sjk*c ic\s, prc)\iding it is sulliciently distinct from those already 
known; he does not feel as if he were inlet (ering wdtli the works of the 
Clieator in so doing. 

In dc*aling with man, however, antlnopologisis have usually been 
verv chary in their use ol zoological terms of c las'^lfic ation. rsually all 
human ty|)es. extinct and rc'ccmt, except, perhaps, Pithecanthropus 
cue ins, have been included in the familv Ilominidae. In the matter ol 
spec les si;bdi% i>ion, such aichaic and a|)elike lorms as Neanderthal man, 
Heidelbeig man, Sin.inthro|)Us, and lM)aniluc)|jus have usually been 
assigned sepatate specific rank and have* sometimes been elevated to the 
grade of a genus. 1 * vervthing seems to depend upon the systematist's idea 
.IS to the distinc mess of the lonn he desci il)es and its neatness or remote- 
ness of iel.itionshi|) to othei human tvpes. Obviously, this is a verv sub- 
|c(tive and arbitiaiv procecline. All existing lorms of man are usually 
inc hided in one spc*c ies, Hotno sajftrtis, although the dilTerenc es between 
tlie sevei .il i at es .11 e cpiite as mat keel as usually serv e to distinguish spec ies 
inoihei animals. The puielv ac ademic nature ol any 'iiseussion as to the 
imiiy 01 diversitv ol species in modern gioups of men makes it a sheer 
waste of time. We avoid dilhtuliic's bv talking about “laces. 

I veil the term "race” as ai)plied to man is commonly emitloved w’ith 
tin aciuialc* and well defined meaning. One often sees releienies to the 
hiie lac e.“ the “ Jewish rac e.” the “Latin lai e, t lie “It ish lace. Such 
indisc 1 iminale use of the v\oid “i.ue implies a contusion ol criteria, 
lo speak of the ’White” race* is to assume th.it lace is .1 m.itter of skin 
|>igmentation; to refer to the ’’Jewish lace ’ is 10 diflerentiate race on 
‘t h.isis of leligion; a “Latin lac e“ implies a linguistic' c ritei ion. and finally 
‘Illy lefeience to an ’ Irish r.ic e must mean .1 lace charac terized either 
hy geographical position or, failing that, bv temperament. Such c'onfu- 
sioiis of usage are ustiallv confined to the non anthro|)olc)gic al writing 
ptihlic'. .‘Ml aiuhi opologists agree that the criteria of race are physical 
thatacicrs. 
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Years ago I formulaied the following definitions of race, which seem 
to me to require but one important revision as a result of subsetjuem 
studies either in human taxonomy or in genetics. 

A race is a great division of mankind, the members of which, though in- 
dividually varying, are characteri/ed as a group by a certain combination ol 
morphological and metrical features, principally non-adapti\e. which have 
been derived fre^m their common descent. 

A primary race is one which has been modified only by the operation of 
evolutionaiN factors, including the selection of its own imtinsic saiiations 
and of the mcxiifications. adaptive or non-adaptive. possibly caused by en- 
vironmental stimuli. 

A secondary tn composite race is one in which a c haracteristic and stabilized 
combination of morphological and metrical featuies has been effected b) a 
long-continued intermixtuie of two or mote primar) laces within an aiea 
of relative isolation. 

However, some amplification of the above definitions is desirable in 
order to provide names for smallei phvsical gioupings within secondary 
and primary races, rite processes ol phvsical difierentiation dej not stop 
with the fcjrmation of great gioups of mankind such as .\egioid, Mongol- 
oid. and White, nor vet with the secondary races derived bv the stabiliza- 
tion of their intermixtures. A great piimary race, even without modifica- 
tion by intet mixture with other [)iimarv races, mav goon differentiating 
by precisely the same processes of isolation, inl)rec*ding. «ind subsecpieiii 
resumption of communication and interbi ceding. Thus new types are 
formed, which, when they occur in substantial numbers and locah/cd 
within ccitain areas, are realiv incipient races and m.iv conveniently be 
called subraces. The c rossing of subiac es within the same prim.iry lac ial 
grouping lesiilts in new ccunposite subiac es oi reveisions to the paienial. 
more generalized primary racial t>pe. A secondaiy subr.ice imiy also be 
formed by the same methcKls. Finally, a subiac e may be modilied by ad 
mixture with another subrace which has been deiived fioui cpiite a dif- 
ferent primary grouping. So the [mness goes on and on. I hus we have 
the following terminological outline: 

Primary Raers (Differentiated by eaily gc’ogiaphic al and genetic isolaiioii. 
by the loss of some genes and fixation of others, by mutations, by inbi ced- 
ing, and by selection) 

(a) Primary .Subraccs — formed by piecisely the same processes wiilun 
the breeding [Xipulations of piimary races: individually, breeds. 

(b) Composite Primary .Subiaccs — formed by the intermixture of l^ri 
mary subraces; individually, interbreeds 

Secondary Rates (formed by the stabili/ation of blends of two or nioit-’ 
primary rates) 
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(a) Second Subraces — formed by evolutionary processes operating 
within a secondary rate 

(b) (Composite Secontlary Subrares 

W^hen specialized pliciioiypcs ol a primary race occur in very small 
i>i()ii|)S or in sporadic individuals, 1 proj)ose to call them breeds, re- 
scivini; the term |jrimary sul)ra(e lor a stal)ilized and geographically 
extensive phenotypical grcjup. Similaily, lor small groups or individual 
type's deriving Irom the inteimixtures ol two sej^arate subraces within 
the same primary oi secondary lacial population, I suggest the term 
“iniei breeds. 1 he term “hybrid” would then be restricted tea types 
ol individuals or grcjuj)s arising horn the crosses (unstabilized) between 
primary races (or their more diflerentiated derivative groups) or be- 
iwc’cn piimary and secondary races. In the latter case, such hybrids may 
re|)iesent Irack crosses, il the secondary race corrtributing to the mixture 
already carries a strain ol the prirrrary race witir wlriclr it remixes. 

I his ter nriirology , which may seem regrettably complicated, is not 
(lerrved Ironr theory, but rrrerely Irorrr the rrecessity ol assigrring distinc- 
tive rranre-s t^' the various phenotypical groirps ol man that occur in 
nature, with sue h names suited to therr presumptive genetic origins. The 
use ol teams here |>ro|)osed dillers horn that previously employed by 
me prirrcipallv in that 1 h,ivc- lorrrrerlv recognized three principal divi* 
siorrs ol rrrodern rrrarrkirrd- W’hrte. \egr(>id, arrd Mongoloid — as grouj)- 
ings oi a higher taxonomic or zoological order than races, without 
(Icsigrrating these grc*.rt grou|)irrgs as sirbspec ies or spen ies. Since we know 
that all ol these gie.rl sirbdiv isiorrs interbreed without diminution ol 
Icriihiv. arrd sirree, indeed, there are rro such proloirnd morphological 
and phvsiologic al drilererrees belvveen Mongolorcb Negroids, and 
White's, as would seerrr to jusiilv the irrrplic ation ol ai^v very great and 
geologic alls arre ierri gerretic disc ontirriritv between these three groups, it 
'Nould seerrr |)r elc*rable to recogrrize them srrnplv asdilferent races. Then, 
because the dillereirces betweerr the various subgrouinngs wdthin the 
dnee great or |)rittrarv r ac es .ire obv iouslv more recent and cjuantitatively 
and cpi.rlitai iv elv less tharr exist betweerr the primary races respectively, 
It hcTorrres necessarv to relcg.rte therrr to the subracc category. This 
teinrirrologic al degradation ol huirran |)lrvsical groups in no wise changes 
die groups ihenrselves. I think it clarilies and even sirnplilits matters by 
‘issignirrg to each successivelv srrraller 1 rrrore nearlv related group 
name rrrore (rtied to what we know of its gerretic and generally evolu- 
donary origin. It also has the advantage ol agreeing with the universal 
norr-anthropologic al use of the terirr r ac e as applic'd to White, Negroid, 
‘^nd Mongoloid divisions of mankind, and avoids the confusion of using 
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the same term to designate lesser and more restricted subdivisions suc h 
as Alpine, Nordic, and Mediterranean. It reduces the latter termino- 
logical ly to a status that is more appropriate to their biological im- 
portance and taxonomic rank. 

The characteis that may be used for the establishment of physical 
groupings of mankind are either morphologic al (anatomic al), or |)hysi() 
logical, or both. Nearly all of the characteis at piescnt available toi 
classificatoiN purposes are in the moi])hological category. I'hey may be* 
subdivided. acTorciing to methods that h.i\e to be used in studying them, 
into attiil)Utes and \aiiables. Attiibutes are characters that a|)pc*ai to 
vary discontinuousK so that they f.dl into di.siinc t desciiptise categotics, 
sucfi as present e and abseme. in the case of eye-lolds, and, in the same 
charac ter, median, exteiiial. or internal, oi all three togc*ihcr, according 
to position and extent. SimilaiU, e\e coloi m.a\ be desciibed by shades 
black, dark brown, f)lue biou n. gras , 1)1 ue. etc .In some c ast's. the desc np 
ti\e categoi ies connote form -as in the c ase of the nasal |)iolde: str.iiglu. 
concave, convex, etc. These morphological attiibutes are oidinaiilv m- 
capablc of metric expression in our piesent state of knowledge. Thev 
mav f)e oliserved and c lassihcc!. often with comparative e.ise, but thev 
are hard and sometimes impossifile to measure. \s conii.isted with these* 
attril)utes, we have the continuouslv varving features— vai iaiiles such 
as dimensions and indices fthe expressions of one dimension m pe*i- 
centage of another). One of the piinc ipal aciv.mtages of the use ol at 
tributes, or discontinuous moi phologit al valiants, ts that thev spiing 
to the eve; thev are obvious. I hev lend thcMiiselves casilv to ele s( i ipi ion 
for tlie purj^ose of taxoiiomv or genetic analvsis. In their inhc i itaiu c* 
according to Mendelian laws, dominance is often manifested; sometimes 
only one or two paiis of lac tois or allelc-s ,iie responsible foi the dilleie ni 
variations. It is this soit of chaiacters ih.it has been used so successhilh 
in ex|)loring the genetics of fruit-fiic*s and of man> attiibutc’s of domes 
ticated animals. 1 lowever, tliei e aie c ei tarn diffic ultic s m tfie use of sue li 
morphological attiibutes for c lassific atoi v pui poses. Tlie m.ithemaiMS 
of attriluites is dillicult and tiicky. as soon as one goes bevond sitiiple 
counting of noses and leckoning ol peic ent.igc s. .\g.iin, manv .ippaieiii 
morphological attiiliutes that seem to tall e.isilv into ne.it .md sc‘|)<naie* 
categories arc really only stiperfic iaily discontinuous in their vaiiation 
Actually, tliey may sli.ide into cac h other by almost imperc eptible giacla 
lions, so that the verbal pigc’onholing of them is often an aitifuial ainl 
precarious process. Desc i i|)tive classifu ation is often subjec tive and nm 
precise. It is likely to lie a ciude substitute foi measurements th.it can 
not be made through lack of knowledge and proper techniques. 



HEREDITY AND RACE 451 

On tlie other hand, straightforward dimensions and calculations ol 
indices appeal to the technician because they are capable of precise 
numerical expression and of easy mathematical elaboration. The main 
(lidiculty with them lies in the fact that most crude dimensions seem to 
l,c controlled genetically by multiple factors, olten without dominance, 
so that in inheritance they give the specious ctfect of being blended 
lather than the result ol paiticulate, Menclelian heredity. It is easy 
enough to calculate the arithmetical mean ol a measurement and to 
cxpiess it in millimeters, but it is extraordinarily hard to ascertain the 
gciieiic significance ol different values of such means. Again, measure- 
nicMiis ol gloss si/e aie probably much more strongly affected by purely 
cn\ironmental l.ic tors than are the most ol cjualititative attributes. This, 
at least, is ti ue cjI sue h measurements as statuie, weight, length of bodily 
segments, etc. 

Indices, the tabulation of one measurement in teims of another, give 
some indication of loim. riuis, if the maximum breadth of tfie head is 
less than 77 |)er c cut of its length, we desc i ibe the head as dolichocephalic 
(longheaded' etc. However, an index is an extiemel) crude and im- 
pel lect exprc'ssion ol loiin, and its genetic signilicance is even more 
clillic ult to asc ei tain than is ilnii of a simple dimension. Because measure- 
ments ate easv to make and theie is no end ol the indices that may be 
(leiived horn tlu'in, and because it is possdile to plav all sorts ol mathe- 
matical g.mies with them, anthropometrisis, and particularly those who 
woik with skidls and bones, have often lormed the habit of depending 
.ilinost exclusivelv u|>c)n .irravs ol .iveiages of measurements and the 
calculation of st.itistical constants in their attempts to describe human 
gioups and to find out how ihev differ. But these diffc’ cm es in arra\s of 
mcMiis do not usually lend themselves to anv precise genetic interpreta- 
tion. 

In human taxonomv it is, therefore, best to depend primarily upon 
combin.iiions of ciualilative attributes, which h.ive easilv observable 
variations that .ire obviouslv inherited, with only secondary reliance 
tipon such vari.ibles as si/e and the peiceni.ige relatival of one dimen- 
Mon to another. 

An anc ient and persistent faidt in meiliods of the study of the physical 
characteristics of human groups has been the habit of Iin pothecating 
“Dpes ' or “races" fiom isolated means f measurements and indices, 
^c)gc‘iher with the* mode’s (or most frc’c|uent occurrences) of such at- 
tiihiues as hair color, eve color, skin color, etc . For example, we measure 

pc)pu|.iti(jp and rec kon that the average* si.iiure is 1/2 cm. (which is tall), 
‘ind tJic average cephalic index at 7r» (which is dolichocephidic). Suppose, 
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then, that 75 per cent of this population have dark hair (medium brown 
to black) and 60 per cent have dark eyes (brown lo black). Ai(ordin}» to 
this metliod, which ought to be obsolete, but is not entirely so, it would 
be concluded that the population in (juestion consists principally ol a 
racial type that is tall, long-headed, dark-haired, and dark-eyed. I Ik* 
assumption that the average metric characters and modal morphological 
features of a pojndation are associated in the majority ol the indi\idiials 
constituting the popidation ought to be verilied or refuted by tlic 
actual counting of oc( iirrences ol combinations in individuals. The son 
ing otit of stich indi\icltial combinations, previously an almost hopeless 
task, has lu^w been rendered easy by the use ol piinc h ( aids and mec h.in 
ical sorting and tabulating appaiatus. W’e cannot be sure ol the pheno 
lypic composition ol a population until the t\pe cc)ml)inatic)ns have been 
observed and tal)id*itecl in incliv icluals as combinations and not as isolated 
traits. 

In the earlier edition ol this woik, 1 made the lollowing statement. 

If race implies the common possc'ssion of ceitain vaii.nions as a result ot 
the same ancestiv. sigmiu ant lac ial ct itcaia should he hasccl principallv upon 
nonadaptivc hoddv chaiacteis. No hochlv chatactcis an* ahsoluteh uii 
mocliliable. but ceitain oigans aie moie oi less stahih/ed in theii luiu lions, 
and the less im|Kiitant these luiutions aie, the gieatei is the' proh.ihilitN ol 
hereditarv variations mamlesting themselves unimpeded and umnoclilud in 
such oigans Heieditv inns i iot in indillc ient vaii.itions .md atiophu cl oc 
gans. 1 he veiv insignificance ol ceitain leatines, su(h"*^as tlu‘ loim ol i1h‘ 
hair or the thickness ot the lips, insnies then heiccht.nv ti .msmission m ilu- 
absence ol adaptive moclilic ations th.it h.ive suivnal n.iIuc. 1 he* human tool, 
on the (onti.iiv. is rigoioiislv acl.ipted and modifucl toi suppoit and loco 
motion m all v.u ieties ni man. and the piac tic allv identic .d lecjuiicinenis tend 
tcj ohscuie and ohliteiate anv lacial vaiiations that mav have existed, or to 
subordinate them to such variations as mav be due lo the habits cd gomi; 
barefcjcjt or shod. 

I then prcK ceded to list thiec classes of moi jihologic al .md inetiual 
variations in man: fl) traits that .tie apparentiv “non ad.iptive” and can 
l>c used salely in racial classification; ( 2 ) tiaiis that are iiiheiited l)iii 
subject Ur considerable env iiomnental modification, which mav be 
with caution; (,S) traits so ladic alls affec ted l>v env iiomnental l.ic lois 
they ought not to be ti.sed as rac iai criteiia. 

This insistence upon tlie use ol “non-adaptive” characters in human 
taxonomy now seems to me to be impractical and erioneous. In the lust 
place, we canncjt legislate enviicinmental lorcc’s out of partici|)atic)n 
the formatiem of human grerups merely because similar adaptations o‘ 



HEREDITY AND RACE 453 

currinpf in different stocks tend to confuse our reckonings of descents. 
One of tlie most jx)tcnt factors in huntan differentiation is natural selec- 
tion, which is simply the environmental sifting of hereditary variations 
or acejuired modifications so as to permit the survival of individuals with 
eharacteristics that have adaptive value. 1 here are doubtless many hu- 
man trails of taxonomic value that are indifferent, “non-adaptive," and 
without survival value', l)ut these cannot be c*mployed exclusively in 
classifying human groups, if we want natural groups that are objective 
and util i/able and phenol^ pic ally recognizable. We cannot, for example, 
disregard skin color, which can hardly I)e claimed as a "non-adaptive" 
character. Again, mutations are most important in human differentia- 
tion and, although these cjiiginate presumably through environmental 
stimuli of tlie germ plasm and are not ordinarily of adaptive value, it is 
dear enough that such mutations as hapj^en to have some survival or 
adaptive value aie more likely to be perpetuated '.ban those that are 
either disadvantageous or indifferent. 

Xctually, we have veiv little knowledge of the “adaptive” or “non- 
aclaptive ’ v.ilue of most heieditaiv phvsical variations and arc hardly in 
a |)osition to place them fmallv in one category or the other. Further, it 
is wholly possible that ceitain heredit*!!) variations, as, lor example, head 
lorin, that se em to us to have no adaptive value, may be genetically linked 
with constitutional, phvsiologic al characters that have definite survival 
value and mav c onsecpu'iuls share in their j)relerential selection. .All 
that we c an do is to avoid, as lai as possible, the use of acquired modifica- 
tions in establishing lac iai or other taxonomic groups that are supposed 
to indicate communiiv of desc ent. .An acc|uired modi*’ration is a change 
in the tonn of an organ oi a variation that is directly ine to function as 
exeicised during the life of the individual, or to atrophv of function, or 
to pathologv. .\cc|uire(l modifications are not supposed to be heritable. 
We c an go a little laithei and exclude from anv but very subsidiary use, 
in the c lassific alion of human groups for pui|x)ses of tracing ancestry. 
(Iiai.icters that mav be pi imarilv conn oiled by hereditarv factors, but 
are subject to obvious and extensive’ interference by env irc^inment, such 
as stature, weight, and other varial)les involving proportions and size. 

It would bc’ ple.isanilv satislaciorv to state that we shall employ as 
taxonomic criteria onlv such char.uiers 's .ire known to be rigidly con- 
tiollecl by heredity, and. further, of whic h the method of inheritance is 
M) lar estahlislu’d that we know the number of genes involved and the 
inethcKl of their ojicraiion, and lieiue may talk about genotypes, 
^''tuh knowledge is not availaf)lc tor man with respect to any but a few 
and. for the most part, laxonomicallv unutilizable characters. 
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Before we can establish a classification of racial groupings, the several 
characters or criteria that are used for this purpose must be discussed 
critically. Fheir different variations must be desi ribed and the extent to 
which they are affected by certain factors that aie iirelevant to taxononi) 
must be examined. Many hereditary anatomical features aie |)ro(oun(llv 
altered during the growth of the indi\idual from biitli to matuiity and 
in the piocess of aging, and so aie also body p!o|)ortions and body si/e. 
For this reason, the anthropological taxonomist often prefers to utilize 
only mature, but not yet senile, indixicluals as the siandaid subjec ts from 
whom to establish charac teristic lacial difleiences. Many \ery notable 
racial features do not express themselves fnllv until .idiilt umis ate 
reached and tend to become blurred or even obliterated in old .tge. 
Sexual (liHerences in i.ic iai features also h.ive to be taken caic full\ into 
consideration. For example, the amount of beard and bodv b.iii (as ton 
trasted with liead hain is c|uite im|)ortant in racial < lassilu ation but 
cannot be used in (lassifving females, because tbev normallv have no 
beai'ds, whatever their lace. and \er\ scantv bodv bait, (fcncrallv speak 
ing. males ap|)eai to exhibit a fuller development of featuies use ful lot 
racial classification than females, because the latter aie less vaiiable and 
usuallv retain moie infantile c haiac teis. However, some lew lacial chat 
a< ters are bettcu developed in females than in males. oi even limited to 
the fail sex. Foi e'xample, the sli.ipe of the bicMM in fullv inatuic* females 
whose bieasts h.ive not l.illen oi shiivc-llcci as a ie*sult of piolongt’d 
suckling of infants oi old age. oi both, is of some utilitv in lacial cits 
sification. Natuiallv, vve c an not utilize this fcatuie it w c* c online oui sm 
ve\ of lac i.d c h.uac tens to males. Sieatopv gi.i. an euioi mous ac c iimulation 
of fat cm the but toe ks and the side's of the thighs, w hie h is i ac lallv c hai 
acteristic of the Bushmen I loitcniots. is alleged to occui spoi adic alls 
in the Negiitcw or pvgmies and seems to have* l)e*en ptev.ileiit amon.; 
some of the [reoples who inhabited the caves ol l iiiopc- in the rp|Ki 
Palaeolithic period. Ilovsevei, this fcMture is hardlv perceptible in tlu 
males of the races that |)ossess it. It isi(*all\ .in especial heiedit.iiv vaii.i 
tion of a secondary sexual chatactei. 

In the case of <mc h plivsical vaiiation that we intend to use- for i.nid 
clas.sification, we have to consider also the evidence as to the extent it 
may be modified in the lifetime of the individual b\ sundiv non 
hereditary agencies sue h as use and disuse (IcMcling to hvpeitrophv .nid 
atrophy), state of nutiition and often nature of diet, exposure to sun 
liglit, and changes in temperature and humidity. I he more e.isilv .m * 
tomiral characters fluctuate as a result ol these geneiallv env iiomneni 
and functional influences, the le.ss reliable they are for taxonomic in'C 
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Finally, it is necessary to survey the evidence as to the heritability 
ol any feature used in the classification of man into human groups. Of 
(oiirse, we start off with the utili/ation of characters that, as a matter of 
(ominon ol)servation, are known to pass along from paients to offspring 
and that exhibit easily discernible variations, such as tliickncss of the 
li|)s; color ol the skin, the liair, and the eyes; form of the hair. In the 
past, most anthropological workers on lacc classification were forced to 
content theinsehes with the genet al conclusion that this or that racial 
(literion seems to be utili/able l)e(*iuse, in the main, its several varia- 
tions ate determined by heiedity and not by environment. They could 
not go any farther than this because studies of tfie inheritance of the 
Icaiines in cjuestion had not been made. 1 he science c;f genetics prac- 
tically came into being with the rediscovery, in 1900, of Mendel’s for- 
got ic*n work on gaiden peas, which established the laws of heredity, 
llowexer, it is haull) possible to assert that a sc ienc of human genetics 
\ct e\isis. H'liere have In-eii made, to be sine, man\ studies of the in- 
heiiiaiue of \arious diseases and malformations and not a few' efforts at 
asc ct tainiiig genetics ol the orclinars anatomical characters that are 
used lor lacial c lassiltc ation. Tnfortunately, \erv lew of these latter 
studies ai e c one lusi\ e. a|)|)ai entl\ bee ause ol the multiple lac tc:)rs usually 
c OIK c*i iu*cl. in addition to the cliliuultv ol expernnentaticjn. .Ml that the 
antlnopologist c an do, e\en now. is to summari/e what little is kimwn ol 
the genetics of the lacial criteii.i he emplcns. 

I'he Physical Pests of Race 


SKIN COLOR 

I lie laNinan has alwass used skin coloi as the main basis of his clas- 
''ilu .11 ion of in.tn into 1 ac es. I le talks about “the \\ lute race.’’ “the Yellow’ 
Kice, ' .md “the lilac k laie. ” The antln c)|K)*ogist emploNS inan\ more 
<iiuiia of race, but he also uses skin coloi as one of the most impe^rtant 
distinguishing c haiac ten istic s and h.is a great deal ol clillicult\ in trying 
to deal with it sc ieniifie alls . First, he must ascertain liie sources ol skin 
toloi and the distiibution ol \.nious pigments in different parts of the 
*‘od\. I hen it is essenti.il to know something ol tiie biochemistry of 
^kiii pigmentation, to wh.il e\teni and how it is inherited and acejuired 
di the liletiine of the inclis iclual. Finiher. uieie is a need for an appraisal 
ol ilu‘ vaiiation of intensity ol pigmentation in dilfeient human groups. 

I'^eccntly, spec'll opholomeD \ has been made the basis of an objective 
‘ttid ICC in ate measurement ol the color ol the li\ing human skin.' Colori- 

I anfl Diiiulcv. ‘PipnuMiis .iiul ' pp I-SS 
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metric values can be computed from tfie spectrophotoinetric curves and 
the analysis by wave length permits identilication of the substances that 
give rise to skin color and some estimate of their (juantity. Mie sources 
of skin color are five pigments and an additional optical effect. The pig 
ments are melanin: an allied, diffuse substance, melanoid; carotene; 
reduced hemoglobin; and oxyhemoglobin. The optical eflect is known 
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Martin and other sources by permission ot (»iista\ l-isUier.) 


as “scattering. ” In oidei to understand these soiiues and their com- 
bined effect, we must kiurw srmiething about the structure of the skin 
and the undcTlying tissues. 

The .skin is composed of two main laveis, the outer entit le or e|)i 
dermis, and the true skin (dermis or corium) (Fig. fi2). rherc is no 
supply to the epidermis. It varies in thickness in different parts ol the 
body, reaching its maximum on the palms of the hands and the sole*' nl 
the feet. The outermost stratum of the epidermis is called the honn 
layer (stratum corneum). It is transparent and scaly. Below the stiatum 
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corneiim is a clear layer ol closely packed cells (the stratum lucidum). 
Next comes the granular layer (stratum granulosum), composed of two 
or three layers of flattened cells, pci haps in a transitional stage between 
the proto|>lasmic cells ol the layer below and the horny cells ol the super- 
lit ial layers. I hen follows the mutous layer (stratum mucosurn), con- 
sisting of rounded or polyhedral tells, which are soft, opaque, and 
granular. Fine fibrils connect these cells, and between them the lymph 
Hows. In the inieiiellular spaces may be found pigment granules. At 
the base oi the muttons stiatum are toluninar cells, constituting the 
germinalive layer (stiatum germinativuin). These are attached to the 
basal membrane which is moulded into the papillae, minute conical 
eminentes ol the true skin or dermis. Mt)st ol the pigment that gives to 
the skin its color is in the cells of this stratum and of the mucous layer 
just abc)\ e it. 

The true skin (coiium or dermis) includes main layers of con- 
necti\e tissue with elastic libres, blood-vessels, Ivmphatics, and nerves, 
riie superlic ial or p.ipillary laser ccjiisists ol numerous minute, conical, 
seiisitix ;, aod higliK \ascular eminences iecei\ed into pits in the under 
sin lace ol the e])iclermis. The papillae are le\N' in the least sensitise parts 
ol the bod\, but in the palms .nul soles they are large and numerous, 
and are aimiiged in parallel cur\ed lines, lorming the ridges seen on 
the Iree surlace ol the skin. Each lidgc consists ol two rc:)ws of papillae 
between which the sweat glands pass to open on the summit c:)l the ridge. 
Within each jiapilla is a capillar\ loop furnishing the blood sup[)ly, 
and ill some cases tactile corpuscles. The lower oi reticular la\er of the 
dermis consists ol inierkuing bands ol fibrous and elastic tissue and 
(omieciixe tissue corpusc les. Between the bands aie tai globules and the 
swcMt glands. lUdow the leiicular laNer is the subcut.meous connective 
tissue c oiiiaining Ial. 

The most impoitaiit skin pigment is called mel.min (“black sub- 
stance”) and consists ol \erv daik brown or black granules closely packed 
together within the cells. I)ut not nnohing the nuclei. Since most of 
the pigment is in the deepei lasers ol the epidermis, the blood supply 
ol the del mis beneath camioi show' through and impart a ruddy color to 
the skin unless the pigment ol the epidermis is sparse. If there is very 
little pigment in the mucous la\er and the germinati\e layer, the skin 
•tppeais while, or. if the blood supph is abundant, ruddy. When the 
pigment is thic ker, the skin a[)pears yellow ish, brown, or black, accord- 
ing to the amount present. In hea\ily pigmented peoples, the granules 
lit* mostly w ithin the cells, but in newly boin infants and in the lightest 
colored parts of the body in adults, pigment granules are found more 
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commonly between the cells. In weakly pigmented Europeans, there 
are only a few granules of melanin in the cells, but in very dark races, 
the cells of the deepest portion of the stratum gei ininativuin are stuffed 
with granular pigment. In the darkest parts of the body in the White 
race and in most parts of the body in Negroes, pigment is also found in 
the cells of the horny layer. 

The pigment granules individually vary in color from yellow to black, 
but, in the main, skin color is determined by the amount railiei than by 
this variation in color of the granules. Nor is the pigment evenly dis- 
tributed — light and dark s|)aces or'dir e\en in the blatkesi uues. It is 
found not onl\ in the epidermis or cuticle but also in the undei lying 
true skin. Here it occurs mostly within the cells, and its amount is 
proportionate to that in the epidermis, although much less abundant 
and more spot adic. In the darkest parts of the boilv of brunet Kuropeans, 
pigment mav usually be found in the dermis, but it is often absent in 
the lightest colored indi\iduals. In anv case, it usually does not affeit 
skin color. 

The blue birth-marks often seen on the skin of the satial region in 
Mongoloids and similar blue birth-marks lound in \arious paits ol the 
bodies of Europeans are usually caused b\ large pigmented (ells in the 
lower part of the true skin (dermis). 1 he blue tinge is iin|)aiied b\ the 
brown pigment granules showing through the imi)eilettly tianspauni. 
superficial layers of the skin. 

Melanotic pigment is not confined to the skin. It isTonnd in the pia 
mater (the inner covering of the brain), in the eve, in the innei eat, in the 
suprarenal glands, and in the mutous membianes. 

Melanin occurs in the skin in discrete granules, and the daiker the 
race the more numerous are the paiiii les through whic h the liglu passes, 
thus prodiuing the same effect as if the melanin weie in solutions ol in 
creasing concentrations. In primary or native pigmentation, the iioim.il 
deposition of melanin is (onirolled by constitutional and laci.il lac tons 
and is largely rcsjxmsible for the differences between blond and biniiet 
Whites, between Whites and .Negroes, and regional variations in pig- 
mentation as exemplified in the melani/ation of eyelids, nipples, and 
scrotum. Secondary or acejuired pigmentation forms in response to e\ 
posure to light and gratlually disappears alter the stimulus is removed. 
Its deposition de|)ends upon the ease with which the light can penetiaic 
the epidermis and also ujmn the ability of the individual to reac t to the 
light stimulus. In very dark-skinned persons, the primary melanin layer 
is so heavy that it requires strong exposure to bring about the reac t ion, 
and in very blond Whites the light penetrates with case, but the reactive 
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ability is minimal. Brunet Whites, who tan easily, are in an intermediate 
position. Freckling is merely tanning in spots. 

I he skin ol women is usually poorer in melanin than that of men, but 
in both sexes the regional difterences are similar. They are, in decreasing 
ordei ol intensity: nipples and arcolas, external genitals and perinaeum, 
axillae, eyelids, back ol the neck, front of the neck and face, back, thorax 
and abdomen, extensor surfaces of the limbs, flexor surfaces of the 
limbs, palms, soles. Melanin is responsible not only for yellow, brown, 
and blac k skin ccjlor, but also for bluish effects when heavy masses of 
melanin underlie a layer highly diffusible to light but of a neutral color, 
rhis last phenomenon is observable in shaven-haired regions, some- 
times in the eyelids, the axilla, and the sacral patch or so-called “Mongol- 
oid S])Ol.“ 

kchv.nds and Duntle) found that the spectrophotometer revealed a 
diffuse pigment in the epidermis arising fron^ the disintegration of 
melanin panicles. They called this derivative “melanoid.” Its absorp- 
tion ( hai ac teristic s in the spectiophotometric curve indicate that it 
makes die .^fvin a vellow of higher purit) than that produced by melanin. 
Its amount in any region depends upon the concentration of melanin 
and the thickness of the epidermis in which the derived melanoid is 
stored. es|)ec ialK the sirat mn c orneum, whic h is wholly made up of stored 
(lead epithelium. Melanoid is not foiind in appreciable quantities in 
legions uheu* the stratum mucosiim is heavy and the stratum corneum 
thin. Flic most impoitant blood pigment is hemoglobin, and in arterial 
blood its c baiac teiistic absorption bands and transmission peaks are 
manilested in the c tines as oxyhemoglobin. Venous blood shows the 
jaeseiue of i educed hemoglobin, imparting a bluish rather than a 
i eddish tinge. I he body aieas rich in arterial blooci are the red parts of 
the head and neck, nipples, palms, scales, parts (>f the buttocks, and the 
extensor sui faces of the joints Reduced hemoglobin is particularly 
marked where the \ein.s aie dilated and the blood flow' is sluggish — the 
(loisum of the foot (instep), lower parts of the trunk, scrotum, loins, and 
buttoc ks (es|)eciall\ in males). 

Another skin pigment is carotene, which is a coppery lipochrome par- 
tic ularl\ noticeable in female subjects and found in the dermal and siib- 
(utaneous fat, and also in places where the stratum corneum of the 
c|>ideimis is especially thick. Bodily carotene is derived from ingested 
h)od. and, therefore, in(ii\idual \ariations may be due to dietary habits. 

Scattering is an optical ellect pioduced by the turbidity or cloudiness 
<>l both lasers ol the e|)iclermis l)iii especially the mucosum. It tends to 
taise the blue end of the reflected spectrum and to lessen redness of the 
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skin. It accounts in large part for l)Iiiish effects in certain areas, because 
light transmitted through a turbid or scattering medium involves the 
longer wave-lengths (red), while that which is reflected oi sc attered bac k 
is ol the shorter was e-lengths (blue). 7'his phenomenon .iccounts lor the 
blue Mongoloid spot, the blue ol the sha\ en iiKile t heek, and (|)iobabl\) 
for the blue of eyes. It occurs in regions where melanin is clum|)ed in 
the dermis or subc utaneous tissue, bec ause the pigment masses absorb 
most of the impinging light and piexeni ordinary transmission to, and 
reflection fiom, the deep dermis and the subcutaneous tissue. 

The lighter color ol the female skin is due to its c oni. lining less blood 
and melanin than that of the male. C'arotene is also present in much 
larger amounts in the lemale. llowexer. rac ial variations aie said to be 
caused eniirelv bv difleieiues in the amount of melanin and derivative 
melanoid. I he darkei subjects studied bv I clwaids and nuntlc*y showed 
no increase in caiotene. In incieasing older of melanin content, the 
|apanese came first, then Hindus, mulattos, and linallv Negroes. In all 
ol these ckirk-coloied pc*o[)les, melanin was so af)undaiu as to make it 
incteasinglv dilluult tostudv the othei pigim*nis pieseni. The japanese 
diet is verv ric h in c arotene. and it mav fie taken lor gianted that lajianese 
stole more carotene than do Whites. However, the |a|)anc‘se skin is so 
heavilv melanotic that the iiuiease in caiotene is prob.iblv completelv 
sc reenecl bv melanin. 

On the basis of a numlier ol .inalvses, it mav be c one lutlcxl that melanin 
is made up ap[)io\imaiel\ ol ao pei cent caibon. (i pc*r cent bvdiogen. 
12 pel cent nitiogen, 2 i^er tent sulphui, and the lemaining 2") per cent, 
oxygen. 1 Iieie is prol)ablv no difference be tween the clu^mical com|)osi 
tion of noimal and of pathological melanin. I be bcliel that melanin 
is derived fiom bemogiobin is now abandonc'd. I be import. ml c hroino- 
gen from which it is foimed is a simple amino acid called tviosinc* 
Tvrosine goes through a piocess of oxidation in the presc*nc e of the 
cn7\me. tvrosinase. It is conveited in five st.igcs to what R. vS. R.ipei 
called “Red Substance. ’’ the exact stiuctuie of which is in doubt, d his 
“Red Substance” tlien lUKleigocs an intramolecular change* and is con 
verted to a colorless coijlipound by sponi.ineous action, which m.iv be 
hastened liy the ap|)lication of heat. The coloiless compound is then 
oxidized to melanin Spontaneously, an alkaline medium speckling u|) the 
reaction and an acid medium letarding it. 

Bruno Bloch and other (German workeis. in their attempts to ferret 
out the processes of melanogenesis as it occ ins in the bodv, c one c*ntratc*d 
ufxin the second stage of the oxidation ol tviosine -^iiito diliydroxy- 
phenylalanine, which Blcxh mercifully abfireviaied to “clopa.” A series 
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oI reactions were lorniulated, not too dissimilar from those postulated 
by Raper, l)Ut with the most important phase (entered around the ox- 
idi/in” en/yme, dopa-(jxidasc — an (organic catalyst similar to tyrosinase 
hut not identical with it. Doth tyrcjsinase and dopa-oxidase seem to be 
important in the synthesizing of melanin. Iron, phosphorus, and sulphur 
( rop up in analyses of melanin, and ol these elements sulphur is most 
(onsistently present and in the largest amounts, hut it may not be an 
intrinsic |)au of the melanin molecule. The melanin isolation and 
purification jirocess is far from perfc*( ted. 

1* \|)ei imenis with the (hemistry of melanin have been carried on in 
lest tubes, but something is also known ol the j)ro(ess of melanogenesis 
within llie bodv. 1 here are two tspesol body cells in\()l\ed: the mclano- 
bl.ist, u hie h piodiu es the pigment, and the c hi ()maio])h()rc, uhic h merely 
stoics it. It seems |)i()l)al)le tliat melanin is lonned by the extrusion of 
(hioimiiin pai tides (probably t\iosine) into the '\io])lasm, which must 
ihen ( ontain the oxidases. siiK e the melanin is ioiined in the cytoplasm, 
and not, under noiinal (ondiiions. in the nucleus. With the ap])earance 
of the mcianin, the cMoplasm lakes on a \iolet hue (the tyrexsine cle- 
ment) because ol the presenc e ol main chiomatin granules. Ultimately, 
the (Nioplasm is almost lilleci with niehmin granules, and nuclear ex- 
iiusion ceases. I hese melanoblasis aie stricth limited to the epidermis 
and aie especialh abundant in the stiaia gerininati\ um and mucosum. 

1 hey ha\e ne\ei been loimd in the coiiuin. The |ngment cells in this 
deep la\ei aie c an leis -c hiomatophoies — and not producers of pig- 
ment. I he\ aie j)hagoc \ies — cells th.it Iced on loreign |)ariicles and can 
alter or digest them. I i)iclermal cells, on the contrar\, cannot alxsorb 
mel.min. I he mel.inin granule is probabh not pme* melanin but fixed 
m some soi t ol a caiiier or maiiix. nilliise melanin (melanoid.") ma\ be 
meielv .i m.iss ol \ers minute gr.mules, oi it ma\ be ])iginent freed from 
Its matiix. oi it m.i\ lie disintegi .itecl chcinicalK. 

It is piob.ible that melanoblasis originalK de\ eloped around the 
Hemal tube to piolecl the cential newous s\siem from the ill effects of 
ladiaiion. .As the neiNous ssstem branched out, the pigment cells made 
thedt way tow.ucl the bods sin hues, wliere their lime lion is now to pro- 
tec t the blood and the tissues Irom injurs b\ exposure to radiant energy, 
bee .luse of his ielali\el\ hairlc*ss condition, m.in needs tins protection 
more than most mammals. Mcmsui cement of the transmissic^n of light 
through the \aiious skin lasers slums that no ultra\iolet light reaches 
the' siihc iit.'ineoiis l.uc’is. I he’ non pigiiR'iiic'd stratum cc^riu'uni takes 
(•tie of all ra\s with a wa\e length less than about 220 mu and the 
melanoblast- and chromaioj)hore-c .in \ ing strata gci inin.tti\ inn and 
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corium absorb the rays that reach them in the 250 mu, 280 rnu, and 
(practically) the 400 mu zones. In addition to protecting the deeper parts 
of the body against ultraviolet rays that the corneum fails to absorb or 
reflect. Bloch suggests that melanin protects tlie deeper parts of tlie body 
from excessive warming by yellow-red rays, thus acting as a regulator of 
body temperature.® 

It is generally supposed that light is definitely not the ac tivating ageru y 
in the formation of primary or native melanin. I lowever, light siinuilates 
the production of melanin, as is indicated by tanning. The wave lengths 
that produce this effect are from a lestric ted p*irt of the siu*(irnm- the 
ultraviolet end. Two workeis have disiovered that iiliiaviolet light 
injures both the en/ymes tvrosinase and dop^i-oxiclase. which aie con 
cerned in the formation of pigment. Hence, by a piocessol elimination, 
it seems probable that this light source must increase the .nnoiini ol 
tyrosine pUKluced in the exposed melanoblasts or biing the cell en 
vironmeni neater to an optimum. 

Edwards and Duntlev, by means of the spec trophotometc i . measuic il 
the pigmentarv changes in the skin after a single houi of expostne to 
the mid-day .August sun. The sacral legion of one subject was iiNed, 
which had not previouslv been exposed to ditec i sunlight lot two scats, 
and was kept fiom further expostne after the ex|>ei intent. ' Re adings 
were made with diminishing trec|uencv for nine and one* halt months. 
First, hyperemia caused the skin to be muc h cl.irker and notic eablv inorc‘ 
red. because of increased arterial liloocl flow (oxvhenTciglobin). I lun 
there was a shift fic^m oxyliemoglobin to ic'cltu ed hemoglobin, indie aiing 
bl(K)d stagnation. An increase in melanin u.is ap|>aient in two davs. 
reaching a maximum on the nineteenth clav. I he incie.ise then sloucd 
down, and in one month its total cpiantitv began to diminish. At nine 
and one half months, the c urve showed the melanin to have retinned to 
approximately the same level as befoie exposure. The spec tio|)hoi() 
metric curve also shcjwcd melanoid at nineteen clavs. increasing to a 
maximum at four months, but not discernible at the final leading, b 
thus seems that the initial appearance of melanoid depends upon con 
siderable melanin formation and that the foimei increases .tftei tlu* 
production of new melanin ceases, but ultimately disappears with the 
failure of the mother substanc e. 

Chopper probably plays a catalytic role in the formation of melanin. 
Thecopper content of pigmented hair is significantly higher than that ol 

• The foregoing acroiint of mclanogcnr^in has Ihtr siimtiiari/rd from (ilcMli, Mrlnna- 
genesis: A Review. 

• Edwards and Duntley. “An Analysis of Skin Pigment Changes,'' pp 2S5-2.S7. 
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iinpigmentccl hair, and a lesser tcndenc y in the same direction is found 
in white skin, brown skin, and black skin. It has been ascertained that 
copper accelcKites the oxidation ol a dopa solution with dopa-oxidase. 

Possibly ( oppei may be a lac tor in the production of postnatal “darken- 
ing” or iiu lease of jiignieniation. The copper content of the foetus is 
rel*ili\ely iiukIi higluT ilian that of the adult, but this metal is mostly 
in the liver, wheie it is (onne(ted with the blood-forming function of 
that oigan at this stage of life, since copper is a catalyst in hemoglobin 
torinalion. During uieiinc lile and inlancy. none of the mineral gets a 
chance to woik out toward the skin and hair. Later on, hemoglobin 
])iocluctic)n merely functions to replace that excreted in the urine after 
ilie breakdown ol led coi]mscles. Lhen the copper may find its w^ay to 
the pignient-pi oduc ing regions. 

Ihegnani wome n often show an inc leased pigmentation of certain 
skin aieas, inc luding the areola of the breast. Tludi blc^iod analyses show^ 
an excess ol cc)p|)c*r associated with its transport to the foetus. Under 
these circumstances, with the blood oxerloaded with copper, some of 
the melaiivMilasts in the arcMs w here o\ ci pigmentation occurs may get an 
o\eidose of co|)pei and hence produce excessive melanin. Finally, un- 
luxdth) organs often sho^^' a higher than normal copper content, and it 
IS said that the co|)pc*i content of the tissues is increased in all degen- 
eialing tumois. PossibU, thcai. inc leased c opper may explain patholc^igical 
|)igmeniat ion. A good deal of the foregoing is, however, speculative. 

Lewis summari/c‘s a c ui ious industrial de|)igmentation occurring in 
Nc‘gioc-s who used lubbcT gloscs continually in their work.^^ I'hey 
giadualU lost the pigment of the skin cenered bv the gloves, but the 
(oloi of the* skin letuined when the glo\es were ciiNcarded. The active 
age-nt of this depigmentation was agiecd to be an anti-oxidant con- 
taining monoben/\l ethei ol huhocjuinone and Tree hydroejuinone. Ex- 
pei imental 1\ , temporarv depigment.iiion of the skin Avas obtained by 
ilie application of mc)noben/\l ether, but formaldehyde, which is a 
decomposition product of Indrocjuinone, [iroduced negative results. 

Lewis notes that evidence of the lelation of \iiamin C to pigmentation 
is furnished by the fact that certain Furc)|)eans are knewn to consume 
large c|ii.int itic's of lemon juice in order to maintain pallor. Lhider cer- 
tain c onclitions I .ewis stares that \ itamin C w ill inhibit the tn vitro forma- 
tion of mc'laiiin from dopa-oxicktse. However, attempts to change Negro 
skin color l)y fec'ding large amounts of ascorbic acid have failed. 

'Trwis. /tio/oev of thr \r(rio. p. SS7. liiinp Srlm.-irti. OIi\cr. and VVairen. Pub. Health 
mi, lt>|0;and ihc Mine niitlmrs in 927. 1937. Also McNally, /ndiiit, 

. S- lOS. 193<t 
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The details of the inheritance of skin color in man have not been 
worked out satisfactorily, but something is known about the process. 
In the first place, multiple factors are involved. It is dear enough that 
there are in man the following potentialities lor pigment production, 
all of which or some of whic h may be absent: (1) basic lac tors lor the 
pigmentation ol the retina ol the eye and probably pigment around tin* 
neural tube, present in all except albin<»s: (2) \aiious “tac ial” lactors lor 
producing pigment in the skin, the Iniir, and the stioma ol the iiis and 
conjunc ti\a ol the e\ e, probably c umtikitiv e and lesulting in sue c essi\ ely 
intensified pigmentation: (:<) lac tots lor tanning or the piodnction ol 
additional skin pigment under the stimulus ol lig!u. I heiec.m be little 
dc3ubt that all ot these pigment making potentialities aie unde r hc iedi 
tar\ or genu control. II the lot egoing postulates are c on ec t . thei e slumld 
be genotspes and phenotspes as lollows: (1) indi\ichials lacking an\ 
capaciis lor [)igmeiu production — complete albinos uith |)ink eves and 
unpigmented skin and hair: ( 2 ) those uhoc.m piodmeonU retinal pig- 
ment and a minimal amount ol skin and hair pigment, with no tanning 
[X)teniialitv — pine blonds with blue eves: ( M biunet Whites with moie 
lactots lor piodiuing natural or tacial |)igment and a ia|)a(it\ loi ac 
cjuii ing pigment or tanning; ( I > sev ei a I c lasses ol gc‘not\ pcs with pi ogies- 
si\eh mote pigment-producing lactots plus the tanning potcniialiiv. 
grading phenoivpicalU thiough .Mongoloids to .\egioids. 

Cl. B. l)a\t*npoit. sttidving the dillei c ite cs betwee n W hiles, .Negioes. 
and mulattoes, thought that two [)ans c»l ge’iies weie leTponsible hn ilie 
various glades ol color between white and black skin." II Sand s, I and 
t represent the genes lor pigment control, with the* capital letteis stand 
ing fcjr the geiie-pioduc ing alleles, the* lollowing sc he ine* lesiilts' 

SS r I .. black; SS I t and Ss I 1 r: daik blown: Ss I t, SSit. .md ss I I -- 
niedimn blown, S>ii atid ss I t ^ hght blown, ^s^! white*. 

This genetic outline seems in<idc*(|uatt*. because it includes no pio 
vision lot the basic lactots that peitnit the* development ol tetinal and 
neural pigment, in the* absence ol which .ilbinism lesults. Again. ii 
seems necessaiv to postulate lactots to t.ike caic* of the accpiisiiion ol 
tenifKuaiy pigment thiough light stimulation tanning. I he.se .iie not 
present in many pure blonds, who, nevertheless, ate not albinos. 

It has been suggested that the genes c out toll ing pigmentation opciaic 
through the [>icnision or supptession ol the cn/vmes ih.tt act upott 
tyrosine to synthesize melanin thiough its vat ions stages. Perhaps anotliei 
pair of genes determines the reac tion ol the mel.mobl.ists to light stiniu 

o Davcmpori, and nanirlv>fi. Hrrtdii) of Sktn Color 
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lus by conti oiling their tyiosine content, producing tanning or failing 
to do so. 

It is pculiaps sate to assume that early gencrali/ed human and proto- 
human tyj)es may have been ol intermediate skin pigmentation — neither 
\s'li iie-skinne(i noi bhu k skinned, but ol some medium brown or ycllow- 
biown shade. Mutations may then have taken place in both direction, 
on tlie one hand, toward the suppiessicjn ol the tanning (.apatity, the in- 
iubiting ol natinal |)igmeni loi mation, ,md ultimately to the complete 
pi event ion ol melanogenesis. even in the letina and the nervous system. 
On the otliei liaiuL oi in the op|)osite direction, mutations toward pig- 
ment intensiluation mav have taken place. These various mutations 
would be selected lor sinvival or e\tinction according tc^ the environ- 
mental leciuiiemc nts. Mutations toward blondness and albinism wanild 
be discriminated against lc‘ast in ccjol. tem]>erate regions, ^^here the 
aclinic lavs ol the sun aie less direct. Mutations 'n the direction of in- 
creased pigmc'iuation would be advantageous in the tropics. 

I'heciossol a W hile* with a \egio results in FI olfspring called mulat- 
toes, soiiiewMiil vaiiable, but geneiallv ol a medium brown colc:)r. The 
olfspring ol mnlatioes, the* V2 gcaieiaiion. lange in coloi Irom very dark 
to vei V light: some* mukutoes aic* able to pass lor brunet W hites. There is 
ihus sc*gi c gat ion, but the* mull iplic itv ol the lac tors in most cases prevents 
the c*\tu*ines ol the* |).nenial skin colors Irom being attained. The 
j)henomenon known as progtessive pigmentaticon geneiallv cjperates in 
these hv bi ids so that ihcii skin c olor clai kens sleadilv w ith age. In infancy, 
their skins aie oltc'ii exiiemelv light. It seems probable that this piogres- 
sivc* pigmc-niation mav be ol the same nature as ^ Muiing. but I am not 
awaie that it alfects onlv those portions ol the bod; iiabitually expcised 
to sunlight. 

One* <»l the gieai clilhc nines in the utili/ation ol skin pigmentation for 
s(ic*niihc rac ial c lassilu at ion is the* lack hitherto ol any suitable scale lor 
inc*asiii ing cpi.ilitv .ind inteiisiiv ol pigmentation. I he Haidy spec tro- 
plioiomc*tei pi ov ides .in *iccui.iic’ iiisiiument lor this purjKise, but, at 
pu'seni. it is a c umlic i some .incl expensive apparatus that is not available 
loi held use. I lu' overl.ip bc'iween the appaient skin cc^lor ol natural 
origin .ind ol mecliiun intensitv in Mongoloids unexposed to trc^ipical 
light and mixed Negroids and that of »>iunet Whites wlu. liave ac ejuired 
a deep coal ol tan is sue ti .is to confuse' urc’atly the extrc'iiies ol the racial 
^aiiations in the three piimaiv gioups. 

I he pigmentation ol the' ajies and monkeys has not been thoroughly 
^tudied. Martin savs that the c himpan/c'c and the .Kmeiican cebus mon- 
Isev approach c losest to man in liaving a c cmibination of a pigmented 
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epidermis with a sparsely pigmented corium. The gibbon, the sem- 
nopitheciis monkey, the spider monkey, and the how ler monkey liave a 
profuse epidermal pigment but no pigment in the underlying dermis. 
In the orang-utan, both layers are heavih pigmented, w hereas in baboons, 
macaques, cenopithccus monkeys, and the s(|uiirel monkey of South 
America, the dermis is rich in pigment, but there is very little in the 
epidermis. The marmosets and the lemurs have little |)igment in eithei 
part of the skin.'- 

Pathological |)igmeniation ol the skin m.i\ occur horn vaiious causes. 
Certain clegeneiative changes in the supraienal bodies mav lead to Ad- 
dison’s disease in which, olten, the skin and mucous membiane becomes 
bronze-colored, \ellow'. brown, or even black. Mel.inin is also lound in 
pigmented moles ol the skin and in certain tumois, espccialU melanotic 
sarcomata or c.iiuers. Sc^ far as is known, the pigment thus produced is 
indistinguishable liom the ordinal v melanin lound in the skin. 

Pathological loss ol pigment, such as leukodeima oi vitiligo, sc'eems to 
cKTur particularly in the tropics as a result ol ohscuie nuiiitive and 
nervous conditions. These causes do not otdin.tiilv bring about com- 
plete albinism or generali/ed |>aitial albinism but jtioduce locali/ecl 
depigmented patches in which the coloi seems to be washed out horn 
certain centers and concentrated aiound the boideis ol the svitmieiiical 
pigmeniless patches. Sue h de|)igmented pate hes mav olten be seen on the 
skins of aged White persons, c's[)eciallv on the neck and on the bac ks ol 
the hands. Ihev probablv have no moie relation to the action ol light 
than has the production of pigment in moles .ind certain c.imcis, or ihe 
loss of it in scars. 

Negro children are not blac k at birth but ol a duskv oi bt ic k red c oloi. 
They do not attain their delinilive skin pigineiit.ition loi a lew davsor 
weeks. .Vs a matter cd fact, almost all individuals ol whatevei lace 
graduallv become darker in skin color .is ihev adv.incc* in vears. Ihe 
aging skin becomes coaiser, tougher, thicket, and mote heavilv pig 
mented. Fhe foimation of pigment seems to begin in Negio foetuses 
as early as the fifth month and is then noted in the paits of the skin that 
are ultimately the darkest. 

Important c ontributions to the know ledge ol pigmentation have been 
made by the study of albinism. The term "albinos'* ("whites") was oiigi- 
nally applied by the Portuguc.se to the white Negroc*s whom they met ciii 
the west coast of Africa. An albino is an unpigmeiited individual of a 
normally pigmented race. A complete albino is altogether devoid of 
pigment, not only in the skin and hair, but al.so in the eyes and in the 

Martin, Lehrhuch, Vol. I, pp. 452 ff. 
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deeper organs. Albinism is a definitely patfiological condition usually 
coii'clated with specific defects. In man as well as in the other verte- 
brates, the complete all)ino has pink eyes, since the cornea, iris, and 
retina are tiansj)arent and thus show ilie red l)lood in the capillaries un- 
masked by opacpie j)igment. riiisccjndition usually brings about a nearly 
closed [>osiiion of the eyedids, accompanied by blinking and a wrinkling 
of the skin about the eyes. In ncjrinal eyeballs, the light is adeejuately 
diminished by the absoiptive pcjwer of the pigment of the retina, but 
in albinos the intensity of light is so great as to effect this partial closure 
and blinking. It has been suggc*sied also that the flickering and rolling of 
the eyeballs (nysiaginns) usually obscr\cd in albinos is correlated with 
the absence of |^ignient in the central nervous system. The skin of al- 
binos is said to be characteristically rough in texture. 

Paitial albinism occurs both in man and in lower animal forms. In 
the former. j)igment ma\ be entirely absent from the skin, but the eyes 
may be blue and the hair straw-colored, or a piebald condition of the 
skin mav exist, unpigmenied i>atches occurring on various portions of 
the bodv. ^ome animals are wholly ])igmented during the summer and 
autumn but become pai tial or almost complete albinos during the w inter 
and spring. .Among these are the Scotch blue hare, the Norwxiy hare, the 
North .American bate, the autic fox. the stoat, the ermine, and some 
biids. It does not seem to be c lear whethei the change in coat is due to a 
loss ol pigmentation oi to an entirely new^ moult in which pigmented 
hans aie re|)la( cd b\ others that lack |)igment. In any case, the pigment 
ol the e\es is not lost. Xmong some of the invertebrates, fishes, and other 
lowei aiiim.il loims. p.ntial albinism sc^meiimes occurs, especially in 
such s|)ec ies as live in caves and lack tlu stimulus ot ’ight. Complete al- 
binos ceiiainlv .i|)peai in biicN and mammals. 

bec ause ol ilie cone entiation of dark-skinned races in the tropics and 
of light skinned grc)U|)s in the tempcaaie /ones, and because of the sup- 
posed lunciion ol melanin in the skin, it has oltcn been concluded that 
the lacial vaiiation in the skin pigment is principally an effect of en- 
vironment and especially ol light. Furthermore, it has been thought that 
the hghtiv pigmented condiiion known as "hlondism is closely related 
tc) albinism, or, at ain rate, to paitial albinism. 

I he distribution ol albinism among human races does not lend much 
sui^liort to sucli theoties. Albinism i not more common among the 
blonds of Scandinavia than in the darker peoples further to the south, 
‘dihough, indeed. .A. R. (iunn found cases of partial albinism among the 
Scotch and was ol the opinion dial the piebald condition that is so 
marked in many Negroes would be ecjually manifest in Europeans were 
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it not for the lack of contrast between the lightly pigmented and pig- 
mentless areas of their skins. Albinism is fretjnent among heavily pig- 
mented rates and especially among Negroes. As these heavily pigmented 
Negroid rates t)rtiinarily inhabit the lrt)pi(al regions, the int idente t)l 
albinism in no way coriespoiuls with the absence t)f a neetl for prolet ii\f 
pigmentation. Further, there is no exideiue ol Iretpient albinism oi 
any tendent v tt)waid tlcpigmcntation among the Fskimo and t)ther |)ig- 
mented Mongoloids inhabiting the tar noith. 

Some years ago. a gotul tle.d t>f inteiest wds aroused by the repot t ol 
the existent e ol a toUmv ol “W hite Indians ’ in Panama on the St. bias 
(a)ast. I hree ol these “White Ittdians“ w ith some pigmented intliv idiiaK 
were bioiight to the Tnitetl States b\ their tlistoxeier, .is e\ idem e ol the 
re.ilits ol their existent e. As eaily as U)!M. Lionel W'.iler. an I nglish 
sailor, \isited Daiien and siihsetpientK published what seems to be a 
laiiU actniate at count ol the existent e t)l tomplete .ilbinos .nnong the 
Indians there. Mam siibsetpient lelereiues to Indian albintis .i|)|)e.n m 
liter.itnre peitaining tt) this legitin. An imestigation t)l these San bias 
albint)s in theii homes. b\ Rtgin.iltl (i. Ilains, intlitatts that tlu \ aie 
Ion ml. t onti .n \ t(» rei)t)i t. in \ ill.iges ol oi dinai v pigmentetl Indians .md 
ai e ne\ er segi eg.itetl. I he males .ne nt)t allow etl to mai \ \ , bin the females 
sometimes tioss with pigmented in.iles. It is (*sinnatetl that the t*ntne 
San I)las [)o|)nI<nion ol ‘JO.tKiO imlntles some L'hS ‘W hite Indians. ‘ m 
O.l'iO |)ei tent. I liis tKtiiiieme t)f albinism is .ibout aO tt) lOi) times as 
nnmeroiis as woultl be expec tetl. 

The “White Indi.ins ' ol Panama ate. .ittoitling to modem obsei\a 
lions, partial albinos. M.nn, it not .til. lia\e t oppei toloied he(kIes|)ots 
I he hair shows tones ol bit)wn and is in some t ases .nibmn. I he e\es 
are blue witli bTt)wn s|)t)ts t>i daik bine. I liese imli\ ithi.ils .ne latliei 
smaller than the t)idinaiv Indi.ins but exhibit unmistak.tblv Indian 
leatuies ol head, f.it e. ,ind bod\ build I heN seem to be moie siist epiiblt 
to disorders ol the skin .tnd e\es than the noimal Indians, l amib data 
indiiatc that albinism hete was due otiginalK to .1 miit.nit)n (the appeal 
anceol a new heiedit.nv thaiattei th.it bleeds tiuc) .ind lh.it it appeals 
indixiduallN as tht expression ol a retessise tondition. The “WhiK 
Indians' are tlcMily Indi.in and tould not h.ive spuing fitiin the 
crossings of Indians and Whiles. Ihv huge numbtT ol alliinos among 
the San Bias Indians is astiibed to fietpienl m.nings t)l lelated blown 
individuals who ( any ret essise albino fat lots. Were it not loi the limiia 
lion of marriage lo the females, possibU a white late might be est.ih 
lished. 

This case is of particular interest in its beating iipttn the origin an^* 
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nature of human skin pij^mcntation. It is obvious that the depiginenta- 
tion of these Panama Indians cannot have been due to tlic absence of any 
need ol protective pigmentation, since the Isthmus of Panama is in the 
tropics where the ultra-violet rays ol the sun are most powerlul. It seems 
possible to e\( lude lack ol light as a lac tor in the depigmentation process. 

Since paitially cle|)igmentc'd types have aiiscn and have continued to 
survive in an aiea, whicli, horn the standpoint of light, is least la\c3rable 
to unpigmented ,iiiimals and most ccmdiu i\e to pigment production, it 
(an hardh be argued that the sparsity ol pigment lound in North Eukj- 
peans must be ascribed to the sunless, foggy area in which the rate dif- 
leientialecl. None the less, it would appear that siu It an area as the Baltic 
lands would fuinish a fat mote la\oiable enviionment lor the hjstering 
and piopagation ol depigmented types than any trojhcal region in which 
the ia\s ol the sun ai e \ n i i( al. 

HAIR CIOLOR 

Hair coloi is the tesuli ol the amount and (|uality of pigment in the 
hail , the c ' t<*nt ol the unpigmented spac es in it that lefiec t the light, and 
the \ai iations in the (|ualit\ ol the outer hail io\ering. The commonest 
hair pigment is gianuhn, blown or black pigment identical with that in 
the skin. This is lound both in the hair (ells and between them. It will 
he lemembeied that a hair shall ( onsists ol tlie thin, unpigmented, outer 
Ia\ei or (Uti( le m.ide ot o\('rlapping scale's, the cortex ol hoiiu cells in 
which is commonU lound both dilluse, non-granular pigment and the 
gi .mul.n mel.niin, . 111(1 innei most, the mc*dulla or pith ol lewei and loosei 
cells, which aie olten discontinuous and separated Iroin each other by 
light s|)aces. In blond Northern Kuio;'' .ms. the |ng.' ent is usualK con- 
lined to the c Ol te\, but in Nc*gio ban the* medullii is si died w ith melanin. 
Eil.ick hailed Europeans ha\e much less pigment in the pith than have 
Negroes. (Ihinese, oi Indians. 

In addition to the brown or lil.uk jiigment, a diffuse and soluble red- 
gold pigment is sometimes |)reseiu in the li.iir. The lellection ol light 
Ironi the unpigmented coitex and meclullais spaces of the hair shafts 
gives the grav or white* ii|)pe.n.mce to hair, while the c oinbiniition ol 
this rellected light with the varving (|uantiiies and cjualities C3l the |)ig- 
nient in the hair accounts toi the dillereiu shades and colois. The old- 
age gra\ing of hair is caused b\ the ii ’c*ase in the empiy spaces in the 
medulla and by the absoiption of the other pigment in the shaft. .VI- 
though some writers h.ive aigut'd in favor ol certain cells absoibing oi 
destroying pigment in the hair, it seems more probable that in the case 
ol gray or while liairs, these do not become depigmented but diop out 
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and are replaced by hairs lacking the substance. The life span of human 
hair is not known. It seems probable that a hair grows from eight to 
eleven weeks, then remains stationary for an e(|ual or longer period and 
is shed. A new papilla forms and the old hair is crowded out. No one 
has ever explained satisfactorily why the pigment of the hair disaj^pears 
with advancing age while that of the skin peisists or even im leases. All 
races grow gray or white in old age. but this (ondition seems to develop 
earliest in Kuroj)ean races. Anthropoid ai)es. inonke\s, and lower mam- 
mals show this old age depigmentation ol the hail to a varying extent. 
Graying usuallv affects the head hair Inst, then the heaid. and linally the 
hair of the body. Some of the instant es ol sudden gra\ing oi whitening 
of the hair conne* ted with ner\ous shocks aie apparently well authenti- 
cated, but the cause of this is tjuite unknown. Danloith, one ol oui 
best authorities on hair, doubts that abiupt whitening octuis. 

\'ery little seems to be known about the nature ol the dill use led gold 
pigment in hair, although its existence has long been lecogni/ed. One 
obser\er. Klinke,’* found tliat the melanin moleiule in the haii had 
more tendeius to hold the sul[)lHir atom than tlie melanin ol tlu- skin 
and the eye. but he managed to fiee all hail melanin horn its sulphm 
except red-hail melanin, riiis suggested that red h.iii mel.min ma\ 
represent an in(oini)lete phase of the i\ losine lo-melanin oxidation 
process, with activits teasing at the “Red Substance” phase. 

Recentlv it has been distoveied that the |)igmeni in led haii is soluble 
in a weak acid solution that precipitates melanin.'* 1 FTe spec iiosi o|)ii 
analvsis of this solution Jjeemed to indicate that the led pigment was 
identical with an ordinarv oxidation pioduct ol melanin. It is possible, 
then, that red coloring in daik haii m.i\ be eithei tin- me ompletcd 
synthesis of melanin, as suggested in the piesious pai.igiaph, oi .in 
actual decom|>osilion produc t ol mekinin. Blc ac hed or laded blown ban 
often shcjws lusty lints that nia> be clue eithei to the show ing up ol led 
pigment originally in the hair or the break down chc inicalK ol melanin 
in the hair. I hus it seems piobable that there is oi iginal led pigment in 
which the tyrosine-melanin oxidation [)iocess is incomplete and second 
ary red pigment that may be due to the chemical decomposition ol 
original melanin. 

Pipkin and Pi[>kin succeeded in bleaching the \ellowish hair ol light 
albino Negrws, together with the noirnal haii of a daik Negio and 

Ciloctl, ^ SO. oiing K Klinkr. lO'JS. flun firm, /ntsf hr , Kia. 

Brucs, Sibttriff Hf%rmhlanrr\, p {¥). citing \riH>w. 1 .. “ I lie acul soluble pij;meiii nl i<‘l 
human hair," Biochrm, Vol. 52. I93H. pp I2HI-I2HI. 
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samples of the hair of Whites, light brown, red, and blond, by using a 
3 per cent solution ol hydrogen peroxide (H^Og). This bleaching of hair 
pigment with an oxidizing agent is nothing new. However, these ex- 
perimenters also succeeded in darkening albino Negro hair and light 
brown, red. Iilond, and gray hair of Whites by the use of a reducing agent, 
stannous (hloiide (SnCil,). The rediution produced reddish yellow 
dilfuse pigment, reddish blown, and black granular pigment. Their 
icsults support previous experimental work ol Sailer and Maroske in- 
dicating that blac k granular pigment may be oxidized to a reddish yellow 
dilluse pigment, between which reddish gianular pigment may be an 
intermediate stage.*'* 

(iardner and Mac Adam carried out a pioneer colorimetric analysis 
ol hair color, using the Ilaidy recording spectrophotometer, the instru- 
ment later emplosed by Kdwards and Duiuley in their study of skin 
pigmentation.*’' A series ol 53 hair samples, ranging in color from black 
to very blond and inc luding a wide selection ol reds was analyzed. The 
curves ol the black, browns, and blonds are alnujsl straight lines, but 
the red' si. a dc‘c ided upward curvature in the region of the green, 
riie dilfercMice between brown and led is not due to disparity in the 
rellec taiic e ol the led bands ol the spec trum as much as to difference in 
the gieen and blue bands, the reds showing much less rellectance in this 
region ol the spectrum. When hair rellec is less than 47 percent as much 
light at TiK) niu w .iv c^-length as it does at 700 mu wave-length, the eye 
distinguishes the color as red or leddish, but, when the rellectance at 
the two wave-lengths isgieatei than 17 percent, the resulting impression 
is brown. A sepaialion between red and rc^ddish brown excurs when the 
rellectance at .511) /nu is less than 10 per cent of thar ^t 700 ??iu, 

.Ml ol this seems to mean that there are tw'o cpiitc distinct series of 
liaii coloi — a brown series and a red seties, in addition to a series in 
which the two are mixed. Mie blown series ranges from black through 
dark brown, medium brotvn. .ind light !)rown to the lightest blond. In 
this .series the dominant wave-length ranges from 580 mu to 583 77iu 
with uniform inciease in i dative brightness and colorimetric purity. 
1 lie htightness lelative to a [xtIccI rellector ranges from a little more 
titan 2 |)('r cent (2.2) in l)lac k to nearlv 21 per cent in light blond. Purity, 
whic h indicates the degree ol similai it’’ between the c oloi of the sample 
•tnd the color ol |)urc s|)ecirum light w’iih a wave-length equal to the 
dominant w.ive-lcngth ol the sample, ranges Ircnn 25 per cent up to 

t*ipkin and Pipkin. ••All>inn ll.iir. ” pp UOS-JO.'i. 

t •ardiu’r and MacAd.iin ■'C'nloi iniciric \nal\sis of Hair Color, pp. 187-201. 
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*iboiit 43 per cent in this black-to-blond series. The pure red series is 
cliaracteri/cd by high purity (50 per cent to (iO per cent), together with 
low relati\e brightness (3.2 per cent to 8.(5 per cent), and a longer domi- 
nant wa\ e-length (585 mu to 593 mu). The red-brown series, with a 
dominant wave-length of 583 mu, is higher in purity but lower in relative 
brightness than the blond series and falls in genet al Ix'iween the red 
and the blac k-l)lond series. 

T hese colorimetric studies ( onfii m the supposition that there* are re.tlK 
three scries of hair color; the pure melanotic series tanging fiom blaek 
through the flat browns and light ash browns to almost (oloiless ash 
blond; a red set ies ranging from \ery intense ted to \ ei \ ligltl red and red- 
golden; a nii\ed series in which melanotii pigment is lound with the ted 
pigment. I'his last series may lange again from black Hlie ic‘d |)igmeiu 
present being peilectU masked) thiough daikei to lightei led biowns 
If red hair is bleaclied with peroxide, lightei reds ol highei piniiv and 
brightness are prodiued. but the dominant wave-length is not changed, 
and the spectro|)hotometi ic ciiive shows the same bend U|)waid in the 
red. It is still red bait. 

Red heads are not as common in Sweden, the greatest centei ol blond 
ness, as in Scotland wheie main ol the people have daik ban. .Maitin 
states that the peicentage of red-haiied individuals in lloll.mcl (2.")) is 
the Sit me in tlie [)redoininatinglv blond disti ic ts as in the bn met disti ic is 
The canton ol Schatlhansen in Swit/erland, which cont.iiiis tiS.d per 
cent ol blonds, has only I pei cent ol led heads, beddclt; gives the pei- 
centage ol red hair in the highlands of Scotl.md as 1 1.2. and in all Scot- 
land. 5.1 |)er cent. This is the highest known hecpiencv ol icci hair. 

It seems ver\ piobable that lecl hailed individuals oltcii lesult lioin 
the crossings of a black-haiied parent in whom theie is a good deal ol 
recessive red gold pigment, witli a blond mate in whose haii is little 
pigment c)f anv kind, ;uid some of that little the led gold ])ignu*nt. I hiis 
by a |)icHess of segiegaling out recessive red-gold pigment, puic* led 
hailed individuals result. I his sup|)osiiion becomes moie |)lausihlc* 
when weconsidei the usual combination of red hail with a milky while 
.skin tliai fieckles. 'The frec kles iej)rc\sent the tanning capabilities ol ihc* 
brunet stock iiiegularly distributed in the e|)ilhelial cells. The inilkv 
wliitc background on whicli the freckles foim represents the* inhcriiaiic e 
from the l>lc)nd stock which is incapable of acc|uiiing a piotective |)i.g 
mentation under the stimulus of .solar rays. 

The reddisfi tinge of tlie hair is oftener seen in the beat cl and in iIk* 
axillary and pubic hair than in that of the head. Swcxit. liglit. and sea 
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water seem to have the effect of bleacliing the melanotic pigment in 
people who have both pigment components, and of accentuating the 
reel tones of the hair. 

Among the children of light-haired races, the blond or light hair of 
inlancy often becomes darker year by year until the full pigmentation 
is real hed at varying ages, sometimes as late as .30 years. In Denmark, for 
example, the peuentage of light-haired boys decreases from 52.1 in the 
sixth year to .3.3 per cent in the lourtecruh year, according to Hansen. 
Kiir()|)ean pigmentation of the hair is said to be completed more rapidly 
in boys than in gills. Similarly, the light red hair of the young is often 
repl.n ed by brown hair in adult \cars. Hut iiujst black-haired peoples, 
siK h as Negioes and Mongoloids, have black hair Ircjni cailiest infancy. 
Hi lies, in an anal\sis ol publislunl data on hair color of children at dif- 
leicnt ages, found that there was a continuejus increase ol the darker 
sli.icies, with esj)ec iailv rapid rate Iroin 7 to 10 years in girls and from 10 
to 11 >eais in boss. In her own material, wliich consisted of siblings of 
Fuiopean sloe ks 18 )c*ars of age and older, the same observer noted that 
the |XMcf»n..;e of light blown and lair hair together increases to the 
age ol 25 sears and then is slowK leducccl until it again reaches the sub- 
adult level at the age ol 10 vears. d he percentage of dark brown and 
black hair increases steadilv throughout the period covered. Post- 
adolescent incrcMse ol light hair lasts about three vears longer in men. 

babies ol mi\c*d Kuro|)ean .incesirv are often bcnii with a fairly thick 
head-coveiing ol dark brovMi or black hair. In a lew davs or weeks, this 
hail mbs oil, and a new giowih ol verv light hair eruj^ts. This gradually 
(1. likens to a nic'clium or dark brown shade. This prenatal crop c:)f dark 
hair must re|)ieseni some ancesiral brunet strain . ich asseits itself 
teni|)oiai ilv during inlancv and is replac cd ultimately bv hair of an inter- 
iiiediate but lighter shade. Pine blond children usually have little or no 
hair on the head at biith: when the hair grows, it is very light in color, 
and it stavs light. Children of pure bi unet stocks similaily grow one crop 
ol daik hair that st.iys claik. 

Hair color does not seem to beaflected bv |)hssieal environment to any 
appreciable extent. Hlondness is almost confined to the peoples around 
die Haltic arc'a ol Kurope and to their kin who have migrated to other 
puts of the world. Daik hair is everv where much comm .ner, and the 
Mongoloids ol the far north have just as black hair as those dwelling in 
die tropics. Yellow haired Negroes have beem reported from Africa and 
^Jclanesia. These are piobablv either partial albinos or have bleached 
dieir liair with lime, urine, or some other artilicial agency, like the 
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peroxide blonds of civilized society. Dark red hair certainly is found 
occasionally in the Oceanic Negroids, probably more commonly in chil 
dren and adolescents than in adults. Among the native Australians, a 
gingery or foxy reddish hair frequently occurs in children of lull 
blooded ancestry. I his reddish hair is always replaced by dark brown 
hair at maturity, and, as far as I am aware, is never associated with light 
eyes. This phenomenon apparently has no i elation to blondisin in the 
melanotic seiies but pei tains exclusixelv to rulosity. 

The genetics of hair color is not sim|)le. Alice limes, in an iinpoiiant 
unpublished studs which she has kindU |)ermitted me to siuninari/e. 
states that dominance is unclear in the seiies ol sibs of mixed Kurop^Mii 
ethnic origin upon which hei obsersations were made. Daik brown is 
not purel\ dominant cner medium brown or light blown because ih 
frec]uenc> of repetition in families is low, and there aie lew in whi<h it 
CKcurs to the conqilete exclusion cd medium bio\ui. Ag.iin, nudumi 
brown c.in harclK be a true hetero/sgous intei niedi.iie because it is a 
shade that shows little tendeiicv to pile uj) in families. It seems \c*i\ mi 
stable. Brues points out that the color \alue, which coiiesponds .ip- 
proximately to the amount of light rellc*c ted. does not bear a simple le- 
lationship to the amount ol pigment present. If «i ecu tain (|uantit\ ol 
pigment absoibs hall of the incident light and lellects the ust, the addi- 
tion ol a second close ol pigment ecpial to the lust will icsult in flu* 
absoiption of not all of the remaining light, but onl\ hall ol it. 1 liiis 
two dark hues ma\ a|)pear closelv .dike and ma\ Netllillei m.ukc dK in 
amount ol pigment |)i esent. Successive inc lemc-nts pioduc e diminislunL; 
effects, and the second of two dominant ge nes in a lac lor pan ma\ pio 
(luce no \isible change in the phenot\[n‘ because the hist h.is .ilicadv 
biought afiout the maximum apparent change* m the ti.iit. l uiopi.in 
“black * hair is prcdiabh lar less hea\il\ pigmented than the bl.ic k liaii 
of Negroids .md .Mongoloids. This lad in. in explain the .ippannt 
dominanc eof daik hair over blond, when thedai k haii is th.it ol Negionls 
C3r Mongoloids, and the app.iient blending of daik hail with hglitn 
shades in crosses between the l-airopean stocks. In the forinei case, ilu* 
number of pigment f.ictors in Idack hair ma\ be large enough so that 
even when h.ilved in a c ross w ith blonds it is still sullic ient to piodiu c a 
dark shade. On the other hand, in crosses within the White lace. the 
“black” hair mas not have much |>igment to sjiare and. when halved in 
union.5 with blonds, tlie effect is immedi.itelv evident. 

It seems to me probable tliat at least two (and more probably ihn’t') 
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j)airs of cumulative factors for the production of melanin in the hair 
must be postulated to account for Negro blac k, Mongoloid black, White 
black, dark brown, medium brown, light brown, and blond. In addition, 
there must be at least a pair of (actors tending to check the melanin syn- 
iliesis at the red stage and prodiu ing red-gold pigment that is hypostatic 
to tlie melanotic pigment. I he factors for red hair seemingly cjccur most 
connnonly nii\c‘d up with the* melanotic series I)ut may be segregated 
out into pine red series varying from intense red through light red to 
golden blond. 

Fuither discussion ol hair pigmentation must be deterred until it 
can be dealt with in ca^rrelaiion with eye c olor. 

KSK MRl’C rC’RK ANO EVK C:C)LC)R 

The bull) of the eye is c()ni|K)sed of segments of two spheres, a smaller 
aiiieiior s|)heie which is transparent and forms ah^nit one sixth of the 
hull), and a posterior segment ol a larger sphere which is cjpacjue 
(Fig. (')!!). 1 he conjunc ti\a is the mucous membrane of the eye and not 
|)n)[)eilv .4 |i(H'ion ol the bidb. It lines the inner surface of the eyelids 
and is ie(lc*c led o\er the lore part ol the sclei.i and cornea. The coverings 
ol the ese include a ld)i*ous tunic, a vascular pigmented tunic, and a 
luisous tunic. 1 he hbiotis tunic consists ol a trans|)arent portion, the 
cornea, which lorms the anteiior sixth ol the eye, and an opacjue, pig- 
nienied |)oition. the sclera, which constitutes the posterior five sixths. 
Flic coinea bidges out in front; the sclera is white outside and brown 
inside. l ire \as( ul.ir tunic consists ol the iris in front, the ciliary bc^dy in 
the middle, and the choroid innermost. Fhc* iris is a I’lcular diaphragm 
hehind the cornea, with a lounded apertine, the pu|;; i. near its center. 
It is suspenclc*d in the a(|ueous humor between the cornea and the lens, 
and is ;i thin, c in iilar, and c ontiac tile disk. l ire ciliarv body is continu- 
ous with the peri|drerv ol the iris and consists of a ridged zone about 
1 mm. iir width, the c iliarv processes fornring a sort ol Irirrge behiird the 
iris and around the mai gin of the lens, and a c ire ular band of muscle, the 
‘iharis muscle. The clioioid is a thin, higlrlv vascular nrembrane of a 
dark brown color, which inve.sts the posterior |^.irl ol the globe and 
adheres to the .sc lera. It is pierced behind bv the optic nerve. The retina 
IS the delic.ue nervous nrembr.rne uj)on hicli images of uO|ects are re- 
ceived. It is the inner tunic c)l the eye and is in contact outside with the 
^•‘uu)icl; it contintu's forward nearlv as far as the ciliary body where it 
ends in jagged edges. I he r etina is ol a jrurple tint when in a fresh state. 
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owing to a coloring matter named visual purple. Behind, it is continu 
ous with the optic nerve. The retina consists of an outer pigmented 
layer and an inner nervous layer. 

In the interior of the eyeball are the refracting media: the acjueoiis 
humor, (onsisting mainly of water; the \ itrc*ous body, a jelly-like trans- 
parent substance Idling four lilths of the bulb of the e\e; and the ciystal 
line lens in front of it and immediately behind the iiis. The lens is a 
transparent, bicon\e\ body retained in position between the iris and 


Cornea 



the vitreous bods b\ a siispensoi y ligament and ein losed in a (apsule. \ 
varying amount ol light is admitted ihiough the piij)il according to dit 
(ontrac iion or dilation ot the it is; the rass ot light aie loc used tlnou'^li 
the lens and the image is c ast upon the opacpie and sensitise retina ai tin* 
back of the eve. 

The pigment of tlie eye is loiind in the c on|uri( tisa. the scleia. 
iris, the choroid, and the leiina. I here is no pigme nt in the coinea. 
aqueous humor, or lens. But some is lound in the ciliary pioc esses. I lit* 
retinal pigment consists ol a single stratum ol black pigment-lilled c cH'' 
The black ccjlor of the piqjil is due tc^ the lac t that the pigmente*d la\e> 
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of the retina reflects back no light to the eye of tlie observer. Retinal 
pigment does not enter intcj eye color unless there is no pigment in the 
II is. In complete albincjs, the retina has ncj pigment, and the red color 
ol the pnpil is imparted by the rays ol light reflected back and shewing 
ilie color cjI the blocxl of the choroid layer. The pigment in the retinal 
layer is denser in Negroids and Mongoloids than in Whites. 

rherc is a variable amount oi pigment in the cliorcjid and in the 
ciliary Ixxly, more, ol course, in the dark-skinned races than in Whites, 
hut lids has little effec t upon eye coloi . It is the pigment in the diaphragm 
or iiis of the eye that is mainly ies|)onsible lor eye color. In the front of 
die it is is a layer of flattened cells which may be heavily pigmented in 
Negioes and also contains some pigmented cells in the dark, colored 
iiiclc-s of Kuiopeans. behind this is a netwoi k of cells and fd)rcs called 
die stroma, which contains pigment in dark-eyed races, but is pigment- 
less in blue-eyed peisons and albinos. Behind the nioma, is a layer of 
(iuulai and radiating inuscukn fdnes. I he back of the iris is of a deep 
pur|)le lint, being co\ered with two la>ers ol heavily pigmented cells. 
.111(1 is coniiiiuMUs w ith the c iliaiv [)art of the retina at its peiiphery. The 
lolor ol the iris is |)i()du<ed by the reflection of the light tiom the pig 
iiienied cells. In puiely blue-eved peisons. ilieie is no |)igment in the 
Mipeili(i*d lavcusol the ii is, and the pigmented epithelium of the poste 
nor or letin.d surface slio\\s tliiough the itanslucent overlying layers, 
iinpaiting a blue tone. It ilieie is also pigment in the middle and the 
outei laveis ol the iris, the eve color is grav, yellow, brown, cn' black, 
according to the cpialiiv, amount, and [losition ol the |)igmented cells 
II tlieie are onlv a lew |)igmenied c ells in the siiom; /the middle laver) 
and these, as is often the ca.se. aie coiueniiated avoiincl the pupillary 
/one. the background of the ins is grav or "ha/el,” and brown color 
ladiates ficmi ni is lingecl .iioiind the pu|)il. the brown being the pig- 
ment in the stroma and the* lighte r bac kgioimd the letinal pigment 
somewhat obscuied b\ sc.ittered pigment in the intermediate /one. If 
tile stioma is vc'i y he.iv ilv |)igmented. the iris color will f)e sc^me shade of 
hiown thronghonl. though nsnally not homogeneous. It, as in Negroes 
•md other cl.nk-skinned laces. the outermc)''t la\er of the eye is very 
licM\ily pigmeniecl, neither the pigment of the stroma nor that of the 
posiei ior poi tion of the iris allec Is i he eye oloi . w liic h is v ery dark browm 
m almost black because of the pigment in the outermost layer. 

1 he dark Iirown or blac k color of the Negro eve is, ilierefore, due to 
du* density of the melanotic pigment in the oniei l.iver, wdiile the brown 
^ye color of ligliter races is largely the effec t of the deeper pigment in the 
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Stroma showing through the unpigmented or scantily pigmented outer 
layer. The stroma of the Negro eye is not as heavily pigmented as liu* 
external layer, and the boundaries between the layers are more disiiiKt 
than in the White. In Mongoloids and Indians, the |)igment in the eye 
is not as dense as in Negroes, and the color of the pigment tends to be 
yellowish brown instead ol black. In Europeans it is yellowish brown, 
yellow, or red-brown. Nevertheless, eye color seems to be the result more 
of (|tianiitative than ol (jtialitative diflerences in pigment, the same 
melanin showing dilferent shades according to its density and the trans- 
lucent lavers through whith it is redet ted. 

The outermost layer ol the iris in most mamm.ds is (omplete and 
pigmented and presents a smooth brown siirlace. It is ihiis in nearly 
all races of man. Howexei, in the gioups that ha\e paiii.illy oi wliolU 
depigmented irides, this otuei membiane lends to aiiophv and to he 
eroded away to a gie.iter or lesser degiee. I he most notii cable phase ol 
this detrition of the outer layer residis in “cry pts“ — moi e or less ellipiu al 
gaps that re\eal a lowei layer of the iris dilleiing in hue Iroin the outer 
membiane. The cryptose eye is intermediate strut iinally between the 
smooth f)iown eye with the outei membiane intact and the light e\e in 
which the latter has wholly disappeared. In a “lidged’ eve, the ti\|)ts 
ha\e .so e\[:)andcd that the anterior laser is re[)iesented solely l)\ moie oi 
less radial ridges. Finally, a “scalloijed’’ ese shows the last Ncstige oi the 
anterior la\ei in an irregtilai cirtle aiouiul the pupil -lepresenting the 
region wheie the widened bases t>l lormer i idges tome together. I In', 
scallop is \ery [lersistenuin light eses. 

A blue eye tan hartlly ottui without tlie destiiution ol the outer 
layer, since the letinal pigment has to show thiough .m unpigmentid 
fibrous layer whith must be verv thin to give the opiital ellett ol l)lue. 
Possibly a pure. homt)geneous brown cannot ott ur unless the outei la\i i 
is complete. 

In mixed Ftiiopeans. the eyes become darker during giowih just .is 
the hair darkens. New-born infants show a blue oi \iolet toloied hack 
ground, but dining giowth the area aiound the pupil becomes pc; 
mented so that the eye c hanges from blue iti “mixed, ’ i.e. a brown auola 
with a lighter background. In |)ure blonds, the <*ye color remains hliic 
but often lades somewhat in old age. (iertain pathological toiidiiion'' 
also tend to change the iridic al blue to a grayish color. In some h '' 
instance.s, notably among the Kaflirs and c ertain of the North AriieiK.in 
Indians, it has been observed that the dark brown or mixed bicnvn color 
of youth and maturity sometimes becomes lighter in old age and riiiy 
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even turn to gray or blue. Whether or not this is a pathological condi- 
lion has not been determined. 

I he conjunctiva, which is reflected across the eyeball, also contains 
some melanotic pigment. In blond Europeans, there is very little of this 
conjunctival pigment, and the sclerotic* or “white cjf the eye” is a clear 
while. In more heavily pigmented races, it may be yellowish, spotted, or 
a dirty brown c olor. 

1 he pigment of the iris and of the other portions ol the eye probably 
lias the same proiec live func tion as the pigment of the skin. The eyes of 
lightly pigmetned Europeans ate then least protected from the destruc- 
tive ultra-violet solar rays. 

Ehe eye of the gibbon is said to a|)proac h closest to man in the distribu- 
tion ol its |)igment in the ins and ciliary body. Both men and apes show 
siiong conjunctival |)igment as a c om|)ensation tor the heavy pigment 
ol the scleia Icjuncl in either mammals. 

It was suggested in early studies ol the inheritance of eye color that 
pine blue eyes ate tec essive to heav ily pigmented dark eyes, that “mixed” 
eves (with a lignt b.tckgiound and a pigmented area around the pupil) 
aie heteio/ygous — that thev contain both dominant and recessive fac- 
tors. .\s usual, such a sim|)Uvs( heme has proved to be inadecpiate. In 
the lust |)Ia(e, it seems piobable that the lar more heavily pigmented 
(lark blown or black eyes ol Mongoloids and Negroids arc genetically 
(listiiK t I torn the clai k blow n eves ol Europeans. In a general way, it still 
seems to be likelv that such heavily pigmented dark eyes arc dominant 
in most cases ovci the mixed eves and light eves of Europeans, although 
pel haps incompletely so. Similarlv, it would appe.ir that blue eyes are 
nsualiy recessive but not invaiiablv so. Chues has obseived deep blue 
cus 111 a n.nive of Cevlon with full dark skin color and jet black, wavy 
liaii. Ellis man was ol jiutativelv pine Singhalese descent and several 
f)l Ins I edaf iv es h.ul this s.une pure blue shade of ey e c oloi associated with 
<latk skin and blac k hair, (iates secured a pedigiee and came to the con- 
t ltiMon that blue eves had arisen in this popuknion as a dominant muta- 
tion inde|)encleni ol factors loi skin color.’* 

I here is little doubt that blue eyes have origin itc*d as a mutation 
h'oiii blown and often inde|)endently ol depigmentaiion of the hair, if 
tint ol the skin. I here is no other adecjuate ^ planation for the enormous 
prevalence ol the combination of blue eyes and d,irk hair in Ireland in 
‘•h- so called Keltic type. We shall have to disc uss this matter in more 
'^ei.iil in onr consideration ol EiiropcMii morpholc\gical types. 

(•.lies "IVInr Fves in Nnlivrs of Oslon '* p 921 
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The principal types of eye ( olor may be classified according to primary, 
or background, color, in combination with secondary, or superlicial and 
detailed, hue. Thus, “light” eyes have blue or gray background with 
unpigmented (white or gray) detail markings: “pale mixed” have blue, 
green, or gray backgrounds with yellow or orange detail; “mixed” have 
similar backgrounds, but with brown or red-brown detail; whereas 
“dark” eyes have dark green or brown bac kgrounds and distinguishable 
detail is always brown. Alice lirues, using this classilu ation in a siudv 
of eye colors of White siblings, found that light eves were (ommonei 
in males than lemales and produced evideiue that light eves in males 
are a sex-linked lecessive. Pine light eves and liglit eves having specks 
or a slightly daikened scallop line seenu'd to be distinguished hoin each 
otiter by one or more hereditaix modify ing lac tors added to their geneial 
basis. Ilovvever. brues could lind no genotypic dillcreiue between mixed 
eyes with a small amount ol brown and those muc It dai ker. She postulated 
a sex linkage ot eve coloi involving a lecessive light, a dominant inter- 
mediate, and piobably another independent, non-sexdinked lac tor pio- 
duc ing the larger c lass of the clai k eyes. .V Itn ihei c oi relation ol eve ( oloi 
with eve stuicture bv this S4tme observer indicated tb.it the eye with a 
complete, sntcHtih antetior layer, alwavs j^igmenied. is (oiutolled bv one 
dominant, non-sex-linked factoi. l lteie also seems to be a (otnmoii 
determiner lor degeneiation ol the antetioi lavei involved in both 
partially and fully atrophied it ides (the c i v ptose eioded and scallojxd 
types), riiis latter is a dominant sex-linked lac tor t4<\postaiic to the 
smooth, pigntented deierminei ) which advances siiuctural exc .tv aiion ol 
the iris. 

ASSCJCIATIO.N OF HAIR C.OI.OR AM) l.\\ COI.OR 

In tlie dark-colored laces. tbeie is tisu.tllv a |)ro[)oi lionaie intensitv 
of pigmentation in hair, skin, and evc*s. I he mehtnin-stuilc'd bait ot the 
Negro goes with dark brown or nearly bl.tc k skin .ind a cl.nk biouii 
iridical hue which sometimes attains a bl.tc k ih.tt m.ikes the iiis m 
distingtiishable from the pupil. It is to l)e clotibted tb.it the blue bkuk 
hair and yellow-brown skin of the .Mongoloid ate evei accompanied h\ 
eyes that are so black, rite pre valent .Mongoloid eye color is d.irk bio"ii 
or medium brown. In Whites, indes that can properly be called black 
are very rare, perhaps non-existent. For that matter, re.illy bl.tc k Itaii 
(whicfi sliows no brown lints in tTansmitted light) is loiind in laig^* 
pro|X)itions only among the very swarthy Whiles. Piltard ic'coicl<*d a 
maximum cxxurrencc among the Balkan [)eoples of 7!}.7 per cent cd 
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blark hair in Gypsy men, the Greeks rankinj^ a very poor second with 
per cent. It is to be doubted that the strict criterion of blackness 
mentioned above was applied in these observations. Most of the hair 
that laymen destribe as “black" in Kuropeans is really dark brown. 

In the relatively depigmented White race, the darkest mean hair color 
is found with smooth pigmented eyes (eyes in which the anterior layer 
ot the iris is uneroded and brown in color), according to the observa- 
tions of Urues. Amcjuiu ol blown pigment by area in mixed eyes also 
correlates delmitely with hair color. Pale mixed eyes go with lighter 
hair than mixed e>es. Finally, the lighter shades of blue eyes are more 
likely to accomiiany very light shades of hair than are medium or deep 
blue eves. Red jjigmeiu in the hair in Alice Brues’ series shcjwed no 
((jrielaiion with the three shades ol blue background color, hut rather 
was associated with green and blown background colors. Redness of 
hau was more strongly (orrelatc‘d with detail or supcilicial coloring of 
the iris than was brown hail. Pale mixed e>es aie more likely to go with 
led in the hair than are light eves, and the association of red jiigment 
in hiiir with dark eves, as contrasted with mixed e)es, is stionger than 
the a>M)cialion ol brown pigment in hair with these darker eve colors. 

Ihere is a clillerence in hair-color and eve-color associations between 
the sexes. Fair and light blown hair are commonest with light eves in 
men hut li ec|uc*iitlv occin in the women with intermecli.ite eye colors. 
Ihues thinks that the evidence in siblings indicaies that this sex differ- 
ence is clue lo ihe inellec tiv eness oi possiblv the recessive character ot 
the sex-linked, inteimediaie eve-coloi lac ten in respectol hair pigmenta- 
tion. 

Mac'Gonaill and R.ilphs, in an inv estig.ition ol age » hanges in hair 
(oloi and eve color in a large seric's ol English males, found that brown 
eves with blond hair aie commonest in the schoikI c]untcr oi the period 
Iroin birth to maiurit) This combination during growth appears 
to he due lo the lact that pre^gressive pigmentation in blond-brunet inix- 
itties alien is the e)es eailier than the hair. It is extremelv lare in adults. 
On the other hand. I)luc e>es and dark hair are very common in cer- 
tain White stocks, probably most notably in Ireland. Mac(iOnaill and 
Ralj^hs postulate three pigmentation phases during development and 
tiine developmental combinations ol hair color and eye color. Fhe phases 
ai'e: Fast (lull pigmentation immediately after birth). Medium (lull 

M.uC t»n.nll, ainl Ralphs, 'INisi N.u.il IVsrlopincnt,*’ pp. 218-225. 

MacC.onaill. “Siaiiirc of \lalr ScIh»oI C'hihiicii." pp. Il/-12:>; Classificalion of Hair 
•nd txr C.olnur.” pp I7.S- 178 
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pigmentation at puberty). Slow (full pigmentation of hair and eyes at 
20 years). Persons with blond hair and brown eyes are called “cyanopcs/’ 
those with blue eyes and blond hair “glaiicopes.” Assuming a pair o[ 
factors for blue or non-blue eyes (EE.F>*,ee) and another pair for blond or 
dark hair (HH,H/t,/</t), they propose the following genetic scheme; 
EI^Hf I " Fast Dark; EEH// = Medium Dark with cyanopic stage; 
EeHH = Medium Dark with glaucopic stage; EcH// = Slow with inter- 
mediate stage variable; EE//// East Cyanope; Ee//// = Slow Cyanope; 
eeHH = Fast Cdaucope; eeWh =: Slow Glaucopc; eehh — Blond (blue 
eyes and fair hair). The developmental phases and the included eye- and 
hair-color combinations arc plausible, but certainly the genetic scheme 
seems oversimplilied. This study led the authors to interesting and proh 
ably valid conclusions as to the set|uence of mutations that has produced 
{partial or full depigmentation of hair and eyes in combination. It is 
assumed that from the original condition (EEHH) of dark hair and e\es, 
E first mutated to e. resulting in the glaucopic combination (blue eyes 
and dark hair). This suggestion is rendered plausible not only by the 
large numbers of blue-eved. daik-haired adults in the Ibitish Isles and 
elsewhere in Eurcjpe, but also by Crates' independc'in (^l)sei\ation ol a 
blue-eyed, mutant Singhalese. The further assum|)iion of Mac(!onaill 
is that the mutatiem of H to //, of dark hair to blond bait . c ame separatelv 
and later, and that such light-eyed, light-haiied stocks as the Nordic and 
East Baltic are recombinatic^ns into a double recessive, (iatc’s suggests 
that if e and h occurred as separate mutations, c lossi’Hg over must have 
taken place in order to stabilize the clouble recessive iilond type cc////.’® 
However, there exists among adult Whiles no sufheient reservoir ol 
cyanopes of adult years (brown-eyed, blond-haired) as would afloid 
credibility for the hypothesis that pure liloiuls have come about hv a 
recombination of light eyes from a dark-haiitxl slock and light hair from 
a dark-eyed stock. Rather it would seem reasonable that in a stock oi 
stocks tliat had already undergone the initial step toward depigmenia 
lion — the blue eyed mutation — a second mutation or series of miita 
tions occurred in which the hair color was reduc ed to blond. 

It would appear probable also that the repeated mutations that estal)- 
lish blue eyes in a dark-haired race are accompanied by decrease in 
skin pigmcniation,''since in such "glaucopes** the complexion is usiiallv 
pale white or ruddy, not swarthy. Yet the possibility of blue eyes appeal- 
ing in a heavily pigmented slock without concomitant lightening of skin 
color is established by (mates’ Singhale.se example. 


V* Gates, ms 





■ t. Scdion f>f N(‘.i,Tf) sc.ilp sliouin^ pioinc ntcd sDaltun ^rrmniativum iind iiiulci Iviiio dermis 

\). Sf ( tK>n of Xe^if) sc.ilp showing; sch.ueous <;I.mds opcniiic* into iuh k of hair iollidc and (iiivaiiiic of follicle 
(. Section of Ne^io scalj) sfiouing haii follicle and hair toot at base of follicle 


ph(>iomic:r(x;raimi 



Phototnicro^'r^zf iijt. Stdule', \f 
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HAIR 

Tfie form of the hair adords the most used basis for a primary classifica- 
tion of present day human groups. But, among civilized peoples nowa- 
days, one has to be very wary in employing hair form as a racial criterion, 
since many White persons have their bail “permanently” waved and 
many colored individuals artificially straighten it. Mongoloid races are re- 
markable for their straight, coarse, blue-black hair, and Negretes are 
e(|ually notable lor shoit, matted, wiry bail which grows in tiny spirals 
and is rather ina|)|)io|)riately called “wocjlly.” Between these extreme 
and characteristic gradations are se\eral \aiieties of more or less curved 
hair. So-called “lriz/ly“ hair is longer than the “woolly” hair with its 
lightly coiled spirals. “Kinky” is a better term than frizzly, fcK this form 
ol hail usually does not grow in spirals but in shc^rt, deep, U-shaped 
waves. People whose hair is kinky or Iri/zly generally have small spirals 
or tight curls on some part ol the head. It is certain t)»at kinky or frizzly 
hail ordinal il) occuis in racial typc‘s in which there is at least a generous 
admixtuie ol the Negro or the Negrito. Kinky hair, according to the 
mipuhlished research ol Stanley M. Ciarn, shows, under the microscope, 
a pinching or constriction at the site of the kink and also a twisting of 
the hair shall. lielow the waist, or place of greatest constriction, the hair 
shall seems to have been given a hall-turn in one direction, and above 
il A half-turn in the opjiosite diiection (Photomicrograph 2). Woolly or 
lighilv curled spiial hair a|)jxnently has the twisting ol the hair shaft 
ill one direction oniv. but shows the same constrictions at very frec]uent 
intervals along the hair shaft, 

(iarii has studied numerous examples ol kinky oi nizzly hair from 
the heads and bodies of Kuropeans who |)resumably o > not carry any 
strain of Negro !)lc)od. 1 here arc at least two well-attested examples in 
the litei attire of hair foi m in w hic h delinitelv kinky or apparently woolly 
liair ajipears in the families of blond North Europeans and seems to 
liehave as a dominant mutation. In these tamilics, one Norwegian, the 
other Dutch, the sup|)c)sitioii of Negroid admixture thought to be 
qtiite untenable."’’ It seems clear enough, then, that mutatiems of straight 
or wavy hair to frizzly or even woolly mav ex casionallv take place in the 

hite race, but it is interesting to note that such frizzly or wo,olly White 
liair seems not to have establisluxl itself as c haracteristic feature of any 
^Uiiie subrace. It is a sporadic familial inheritance. C»arn states that 
kinky hairs occur, here and there, on the head and body of most Whites. 

‘"Mohr. •Woolly Hair," pp. 34.V.V>2. 

•'iciiokking, "Anoihcr Woolly Hair Mucaiion." pp. S37-S40. 
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The hail simply called ‘curly*’ is also spiral hair, but the spirals arc 
large instead of small and are loose. Tightly curled hair, in which the 
spirals are small but not minute as in Negroes, oct uis in many peoples 
who may and probably do have minor Negroid strains in their composi 
tion, as, for example, Australians, Kast Indians, and some Polynesians. 
It may be seen not infre(|uently among the WMiiie races, and in in\ 
opinion here too it usiMlly points toward the expression ol a latent Ne- 
groid stiain. It is possible. houe\er, that the lesser degrees of curly h.iir 
ma\ ha\e arisen as spontaneous \ariations in some While stocks. 

WaNv hair is |)roperl\ so c.illed when the siiands ot hair are c uived 
in such an e(|ual and s\mmetric al wa\ as to prodm e tegular undulations, 
cither long and shallow oi short and dee}>. 1 hete is no doubt that these 
waw \aiieties ol hair are genetic alls as well as mot phologic ally inter 
mediate between the exiieme giades ol siraightiuss and cniv.itnie, a.s 
exemplilied in Mongoloids and Negioes. Sik h wa\y hair is known in 
some cases to ic\sidt fiom dosses ot stiaighl haired and cnil\ baited par 
ents. W'aw hair is widelv distribitted aitioitg most ol the secoitdatN oi 
comp<wite taces and is [xnticnlarly coittittoii atnoiig Polvtiesians and 
h nro|)eans. 

file line, straight bait ol Fntopeans dillets ( oitsidei .d)l\ in te\tme 
and ( toss sec lion lioiti the c o, use, stiaighl Mongoloid bait and does ikji 
stand np *»gainsi woods ban in c tosses as does Mongoloid stiaighl ban 
It is not irnpiobable that sir.iigbt. coarse Mongoloid ban is doinmam 
(isei woods ban, but fine, sitaight Furope.in bait is ceilamls lecessise 
to all degtees of entsed It. tit. (Inisainte ol ibe Iodic le ac i oin|)anies 
cutis bair ( Phoiotttic rogia|)lt I). 

P>tnes, in stndsing ibe bait lornt of siblings ot I ntopean ancesiis. 
found some esidence iliai. in sib p.iirs. sir.tigbl bait is a sex linked le 
cessise. but dominance iscettainis incom|)leU*. it not lacking. II males 
have onlv a Mitgle deteimining gene lot hair lorm dbat on ihe \ 
chromosome), whereas temales, in adciition to the doubled geitoispcs 
(oriesponding to the two ispes ol bait form lonnd in males, base also 
a considerable heieio/ygous c lass, tliere ought to be a c onsidei.il)le 
piling-np of females in ibc* inieimediate classes of h.iir foini. In loin 
cla.ssic studies ol radical race mixtures [ Amci ic .in .N iegioid (Has), 
Hottentot (l ischei K Spanish .Maya (Willi.ims). and I’nglish- Iahiii<«n 
(Shajiiro)], this tendency of females to exhibit excesses in the iiiiddl^^’ 
classes flow waves. dee|) waves, and curlv) as conii.isted wiili die mde 
tendency toward extremes (straight and fri/vlv) is plainly exhibiiefl 
Testing the putative sex-linkage in hair form with the known sex-link.igi 
in eye color. Bnies found that, in pairs of the .same sex. the excess of 
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likeness in hair form with likeness in eye color is a 99 per cent certainty, 
whereas similarity in hair lorrn with siblings of dilFerent eye color is 
virtually that which mij[>ht he expected through chance alone. 

In limes’ series, siraij^ht hair tended tcj be excessively associated with 
pale mixed and dark eyes, low-waved hair with light and mixed eyes. 
Higher graders o( hair ( urvatuic (deep waves and curly) show no such 
assoc iation with e^e color. In the dark (smooih-pigmented) eyes and also 
in ihe pale mixed class, tliere appears to be some factor suppressing a 
loAV wave ol the hair, but it does not aflec t deep waves or c urly hair. limes 
loiitid no clear assoc iation ol hair coloi with hair form in her Kuropean 
siblings. 

On the whole, it would appear that the very straight and coarse 
Mongoloid hail foim, the markedly c lined, woolU, lri//ly Negroid 
t\pes, and a third category of moie or less intermediate loims (line or 
smooth, siiaight hair, low waves, dc*ep waves, and curly) constitute the 
main x.uieties that aie uselul ior racial c lassilu ation. The intermediate 
loims occur in secoiidarv races (of h\bi idi/ed oiigin) and in the dif- 
leient moi phologic al t\|)es<)l the White pi imar\ race. In this last-named 
race, the association ol the \aii.itions of intermc'diate hail form with 
such sulnaces as Nordic, AI|Mn(\ Meditcrianean. etc., seems to have 
little taxonomic \4due. l'«miilial rathei tluin bro.ider racial genetic fac- 
tois seem to be principalis ies|)onsiblc lor saiiaiions within l iiiopean 
and other \\ bite stoc ks. with the exception ol certain spec iali/ed inbred 
tspes and oiheis in w hie h some minor admixttne ol a lac iails extraneous 
stiain mas tend to express itself in a predominant hair form, rhus 
iniiiecaling in jewisli peoples mas account in |)art lor the high incidence 
ol ileep-ss 4IS ed hail, paiticul.uls if some s^deciional i.a^or opeiates in 
lasoi of that sai iation ss ithin the stock insolsed. Agaiii die presalence 
of St might and somewhat co*irsei h.iir in kastcan and C.ential Europe 
th.m is commonls louiid faither to the north, south, and ssest may well 
hecausc'cl bv infusions of Mongoloid strains. 

It was formei Is beliesed that the shape of the cross sec tion of the hair 
shall as expressed bs an index w.is an ex.ut indicator ol the foim of the 
Iriir. I hus iin index ol the h.iii c ross-sc'c tion in svhich the lessei diametei 
e\( ec*ds SO per cent of the gieater was thought to be sirtual pioot that 
du‘ hair in c|uestic)n was sti.iiglil, w'hcrcas an index helc:)w bO pci tent 
^vjis the invari.ible maik of a siiongly c ui’ d hair. It is noss Known that 
diere is a considerable oserlapping ol hair-loim indices between races 
and no little vai iation in the hairs of tlie same individual. .All of the 
trails ol Chinese are not circular, nor are all of the Negro hairs flattened 
^'al in cross-section. It is unsafe to predict the fmm of the hair from 
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indices of cross-scctions, unless one uses a whole series of cross-sections 
(30 to 100) from each individual and strikes an average. These averages 
are still valid for primary racial groups, riuis, average indices in excess 
of 80 in whole groups of people may be presumed to indicate straiglu 
Mongoloid hair (Jakuts 80.2, Ancient Peiuvians 84.1, Paraguay Indians 
86.4), while low average indices, such as 50.7 in the U.allas and 55.1 in 
the Kru of Liberia, do mean Negroid curved hair. Yet Troiier, in a 
short series ol 340 Whites, found indices ranging in individual head liaijs 
from 47 to 00 in females and from 57 to 92 in males, with mean indices 
of 74.2 in males and 74.7 in females.-* 

It is to be doubted that hair lonn is modiliable by en\ ironmeni. Nai 
iirally curly” hair becomes more curls in danrp sveathei , but artiiuialls 
curved hair straightens out when exposed to moistiue. “Perinaiuiu 
was ing” ol tlie hair is ac(om|)lished by twisting the hair .uid ii|)pls mg lo 
it intense heat, while kee[)ing the hair moist. Straightening of tlie liaii 
is ellected by iioning it out under moist heat. .\ppaienil\ haii that is 
“permanentU waved” is little aflected bv subsccjuent damp wcaihci. 
but the wave is graduallv lost as the hair glows (Jitt and is c lU. Stiaiglit 
ened haii becomes curved, howevei. as soon as thc‘ atmospluic* getv 
humid. I'hese considerations make it piobable that there is some rel.i 
lionship between heat and moisture and c lu Vcitiirc of tlie haii . It sliuiild 
be iccalled, however, that verv ciiilv hair is llattened oval in cioss 
section, whereas verv straight hair is almost toimd. and ctiilv hair inui 
mediate in form. The ciicidai c loss-sec t ion makes Ic^i greatei iigidio 
and straightness, I should doid)i that it would be* possible to |)ut a 
■‘permanent wave” into realiv sii. tight, coaise .Mongoloid haii. or io 
make [>crmanentlv straight the llattened ov.il. twisted .Negioid haii 
It mav be that .Negtoid hair is an adaptation to the moist tiopi(s. hiit 
Mongoloids dwelling in the tropics have just as siiaight hair as those* 
under .\rc tic c onditions. .Nor does straight European hail bee ome c 
under tropical cc)nditions. Negioes living in temperate /ones sec in m 
show nc) diminution in the cuivalure ol the hair, (ihanges in haii loiiii 
during the lifetime of the individual, such as .ue observed in inaiw 
Europeans who have wavy or curly hair in infancy which giadiiallv 
straightens out, are pei h«i|)s due to temporary dominance ol .ui aiuesti il 
strain producing curly hair, which i.s afterwards sw. imped by a lu'' 
growth of straight fiair. .\t any rate, this seems to be the most platiMhh* 
explanaticjn of such ca.s(*s, and it may indicate that c urved forms ol 
are not perfectly dominant over the coarse, straight forms. Sti-iig^*^ 
Mongoloid hair is almcxsl twice as heavy as a like amount of Negro lian. 

91 Trotter, "Form. .Siic, and Color of Head Hair," p. 436 
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and the hair of Whites is intermediate in weight. Of the White stocks, 
Nordics have the lightest hair; that oi Alpines is heavier, and Mediter- 
raneans have the heaviest.-" Head hair is longest in Mongoloids, shortest 
in Negroids, and intermediate in length in Whites and composite races. 

Ueard and body hair arc veiy sparse in Negroids and Mongoloids and 
thicker in the White race. Piohahly the most abundant beard and body 
hair is found in the aborigines of japan, the Ainu, who seem to be the 
reninant of an ancient stot k that may have extended ac ross northern Asia 
in e.irly times (Plate 2.S). I he Ainu, when unmixed with Mongoloid 
^lTains. have wav) black hair or slightly curly hair and are neither Ne- 
groid nor Mongoloid but should be classed among the light brown or 
brunet White subraces. 1 he naii\e Australians, although showing a 
(listinc t Negroid strain and very dark skinned, often have abtindant body 
hair and well-developed beards (Plate 2()). Fhe head hair varies from 
wavy to moderately (tnl\. Ihere is, in this race, in all probability, a 
stiain of the same stock that has gi\cn rise to the Aiuti. Other hirsute 
stocks are the (leniial Ktiropean Alpines and the allied Armenoids. 
Espet iaily in die fonner group the body hair is abundant and the beard 
and moustache long and thick. Both the blond North European subrace 
and the brunet Southern or Mc*diterranean subrace have less abundant 
body hair than the othei W’hile stocks but miuh more than Negroes or 
Mongoloids. Most ol the (onifiosite or scxfinclary races in which pre- 
dominant .Mongoloid or Negioid strains may be detec ted have scanty 
beaicls and little bod\ hail. Wheie, howe\er, .Negro strains ha\c been 
mixed with those ol the \arious W hite stdiraces, the hybrids show an 
intei mc’diate dcgiee ol hail incss. 

Ciutting the hair does not make it gvo^^ thicker or lister, nor does 
sha\ing make the bi‘aid thicker oi coarser. Dr. Milcjed Trotter of 
W.ishington Tniversity. St. Louis, peisuacled thiee women to shave one 
leg liom knee to ankle ti\ ice a week for eight months. No change in hair 
giouth was efiec led. Similar experiments, carcdullv c ontrolled, ha\e been 
m.ide l)y both sexes on \arious p«irts ol the bexly with identical results. 
External applications ol cold cream, licpiid |)eirolaoim. and other 
‘tgenc ic\s ha\e no effect upon haii giowth. Exjxisure to sun as contrasted 
'^iih protection by clothing seems to make little or no difference to 
:-;n)wth ol hair, \-ravs discourage hair from growing by destroying the 
b)lli( le. State of nutrition is probably inn 'terial as a factor in the pro- 
duction of body hair. On the whole, it seems probable that the secre- 
doiis of the ductless glands are the most im|)ortant agents in promoting 
inhibiting the grow th of hair. .According to Leopold Levi, the secre- 
Hernstciii and Rolicrtson, "Ratial and Scviial Differences in Hair Weight.” pp. 379-385. 
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tion of the thyroid affects tlic hair of tlie scalp, tlie eyel)rows. and the 
lashes; that of the ovaries and testes, the body hair and heard. I ho 
pitniiarv and the suprarenal secretions, through their inlluencc on 
the testes, operate on the hair in general e\t ept the head hair, eyebiows, 
and lashes. But all of this is rathei s|)eculative. It does seem to point 
toward a lonclusion that the (]uaiuit\ of the hair in all |)aris of the IxhK 
is go\erned in indi\iduals and in rates by the endocrine balante. but 
men wlio aie bald and women who ha\e "supeiiluous" hair aie not .ul- 
\ised to resort to gland (piacks not to expose themseUes to X-ra\s. I lu 
safest lourse is to “giin and beat it.’‘ 


HEAD I ORM 

.\n\ man or woman who has e\ei tried on a still stiaw hat. a bowler, 
or a silk ’ topper’* knows that heads diller in shape .ind do not lit all h.ih. 
T he onl\ people who seem to be ignoiant ol this lai t are those who 
m.ike the hats. Skulls or heads when looked at hom al)o\e show inudi 
\ariei\ in their t ontours. Mmost all heads .n e longei than the\ aiehio.id, 
but the vertical view mav show a long nanow ellipse, a lat i)\al. a (ollin- 
shaped peniagonoid form, a .somewh.it wedge shaped ellipse with ihe 
hinder bie<idih much gieater than the liontal bieadih, and othci loinis. 
The great Italian anthiopologist Sc^rgi dev isc*d tin el.iboi.iie s( heme ol 
c lassilic ation for head contoins. It bristles with .ippalling teims such .is 
■Pent.igonoides acutus’ and “Mlipsoides embolic us” which .ne haul to 
pionounce and almost imp<»ssible to apply. e\( e[R .is op|)i ohi loiw 
epithets. Moi cover, this clc-si n j)l iv e c l.issific at ion ol head foim does not 
lend itself leadilv to statistic ,d .inalvsis .ind elal)oi at ion. ( '.onsecpienilv . 
anthropologists h.ive usu.illv adhered to .inothei method ol c lassilv in..; 
head form fiom the vertic.d aspect — the r.itio of the ma\imum hicadili 
to the inaMinuin length. \nv skull viewed fiom .ibove mnsi he* ciihei 
narrow relative to its length, oi bro.id. or mc'dium. l o |)Ui it .motliei 
wav , a skull may be long, sliori, or medium w ith i c lei eiu e to its hi eadili 

When the maximum breadth ol a skull is less than TT) pet cent ol H'' 
greatest length, the skull is said to be long-he.ided oi dolic hoc e|)hali( . 
When the breadth is .SO pei c ent oi moie of the length, the skull is c ailed 
brat hyc ephalic or shoi tdieaded. and when the latio of breadth to leiigili 
is between TT) and SO [)er cent the skull is called inesot e|)halic . On the* 
head of the living, the thickne.vs of the tem|)oral muscles on both sides 
of the vault increases disproportionately the breadth diametei. so 
this ratio, called the cephalic index, ranges about two units highet nn 
the head of tlie living than on the dr> skull, (iollocjuially we lelei tn 
doliclKx:ephals as long'head.s. and brae hyceplials aic often called loinul 
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heads. There are no square-heads/’ at least to the anthropologist. It is 
clear that the ratio of the niaxiriuiin breadth to the greatest length of the 
skull or head is a very ini|)erlect expression ol the head contour. It does 
not take into acccjunt the bieadth ol the torehead, which is always less 
than the breadth over the eais; it makes no allowance lor the variation in 
position of the maximum bieadth, which may he far back on the side 
walls ol the \ault (the parietals) or nearer to the middle points ol the 
hones, and either low tlown just o\ei the ear lioles or high up on the 
[larietal bosses or hum|)s; it disiegards also the shape of the occiput or 
ha( koi the head. Nexeitheless, this cranial or cephalic index has the merit 
ol expressing a pro|)oition and being capable ol mathematical treatment. 

What detei mines the extreme variations ol this cranial or cephalic 
index? We recall that to be of use lor purposes of racial classification a 
feature must be hereditaiiU transmitted and should not he subject to 
obvious environmental aclaptations. Does the length-breadth index of 
tlie skull fulfill these pi c*i ecpiisitcs? 

riie hoi i/ontal contour and everv other contour ol the head arc deter- 
mined |)rim:n ilv bv the shape* ol the brain. The lorm of the nutshell de- 
pends ti|)oii the sha|)e ol the kernel, or. at anv latc, the shell grows to 
cover the nut. I he bones ol the skull vaidt are laid down in membrane 
in the einhi vo and those ol the skull base in c artilage. The membranous 
and c.n tilaginous plates ossitv into hone lioin tenters of ossification, a 
ceitain number in cmc h hone. The bones ol the skull meet each other 
at their edges, forming ciani.tl suiuies which remain open until the 
giovvth ol the biain h«is ceased. So. to cover the expanding brain, the 
cianial hones enlarge, growth taking plate |)ai ticularly along the sutural 
lines. After m.ituiitv has been aitaiiucl and the brain Ins teased to grow, 
these ( ranial sutures bee ome obliterated, until, in ageci persons, the skull 
vault is olten a single shell ol hone. I bus. the skull vault is a plastic 
covering moulded loughlv to the shape ol the brain .md serving to pro- 
tect whatever of hr.iin is piesent. But the hi. tin-case has other lunctions. 

I'o the cranio-f.u iai base is halted the skeleton of the face; the sides 
ol the vault aflorcl attachment lor the great temporal muscles of mastica- 
tion; the supi .101 bital region mav develop hrow-ridges which serve both 
to pioiec't the eves and tc:) resist the upward stresst‘S c^f chewing. The 
hinclei part of the brain-case also provides attachments fo^’ the muscles 
and ligaments that support the slighti) overbalanced jaws. How much 
do these mechanical functions affect the form of the brain-case? Evi- 
dcaiily, the larger and more projc’cting the* face, the’ stronger must be the 
Hallolding that provides Im masticatorv attachments and fc^r jaw sup- 
port. In such snout V forms as the Rhodesian man, Neanderthal inan» 
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the gorilla, and chimpanzee, the brow-ridges protrude far forward ol the 
frontal lobes of the brain, forming pent-houses over the eyes. The skull 
is much longer than the brain on account of this frontal buttress. 
Similarly, the projection backward of the oc(i|)ital legion and a bom 
transverse ridge or torus afford firmer purchase for the neck musi ulaiuie. 
which must be adequate for jaw support. Further, the Ian shaped areas 
of attachment of the temporal muscles on the sides of the brain-tase in 
crease in si/e with greater massiveness ol the jaws. Some anihropologisis 
think that these temporal attachments restii( t the tiansveise growth ol 
the brain and of the brain-case bv the compression ihev exert upon iIr 
skull walls. When \ou chew, you scpiee/e vom skull, il not y)ur brain. 

It is a|)parent. therefore, tliat men with big fat cs and protruding jaus 
are likeU to have longer and relaticeh naru)wci sktdis than those with 
recessed jaws and sm.iller lacc's, espcxiallv if the lace and jaws have in 
creased dispropoi tionatelv to the giouth ol the brain, liut ho\s do 
individuals aetjuire large and protruding laces and jaws? .\pari honi 
some special cases, individual men do not <u(inirr big jaws at all; tliev 
inherit them. Negioes and Austialians put upon theii ( hew ing .ipp.uaius 
no spec ial strain that causes tltem to dc-vc iop ])ioirudiug j.iws. 1 he luiu- 
tional utility of a pioiruding snout vanished in th(‘ |)it*hum.in sr.ige ol 
evolution. Facii in suc h fossil forms .is Neandeithal man .md Rhode sian 
man. massive jaws and |)iognatlnsm must be meie suivivals ol a lowei 
primate condition, sine e the diet of these r.u es i ould si .ik elv have made 
anv greater demands upon iheii jaws th.in do tin* loojs masticated hv 
manv primitive .iiul stiaight lac ed men ol tod.iv . Modm n i iv ili/ed rac es 
which live for the most ])ait u[>on diets ol soli, cooked lood leipuiing 
little chewing, have small and non-pioti usive j.iws hung to long and 
narrow skulls or to short and bro.id sktdis, cpiite indisi i nninatclv . 

Only one grouj) ol modem men allords anv pl.uisddc* suppoit loi iIk* 
tfieory ol skull modiluation through the mastiuiioiy luiution. I Ins is 
the Fskimo. 

The skull of the Fskimo is the most easilv rc‘( ogni/.ible ol all (lanial 
types ^Fig. 61). (iharac teristic ally, it is veiv long, narrow, and high, with 
a ridge-|>olc-like elevation i tinning down the middle line ol the tool ln>n> 
front to back. I he tempoial muse le atiac hments are very extensive; the 
tem[X)raI crests c^r ridgCA bounding the upper pans of these aieas use 
high up on the vault and often appiciacli close to the* middle line. I 
face of the Fskimo is long and extremely bioad. The cheek hones ni 
malars, prominent in all Mongoloids, projec t otiiwaid to an exaggeiated 
degree and are also ptrshed forward. I he hinder angles of the jaws aie 
everted and flaring so tliai the face look.s very scpiare. The forehead is 
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narrow but usually of fair height and rather steep. Brow-ridges are 
Iccbly developed. The nasal aperture is very narrow and the bridge of 
the nose is also narrow and shows but little elevation. Fhe face is flat. 
1 he palate is very l>road and shallow and of a parabolic or hyperbolic 
loiin. The lower jaw is shallow, with the chin eminence poorly de- 
\ eloped, but it is very thick in the body and enormously strong in the 
as( ending brancli. 1 he teeth are large and in adults show the marks of 
cMraordinary usage. Vet the entire fate and jaws protrude very little. 

It is commonly supposed that the great development of the chewing 
muscles in the Kskimo has modified the form of the brain-case. The 



l r>1. Side, frf>nt. and top \iews of the skull of a male Eskimo, with areas of tem- 
[)(>ial iimsde aitadimeiii .iiid relief ol hiow lidi^cs indieated by stippling. 


iieniendous attac hmenis of the temporal muscles to the side ^valls of 
the skull .11 e supposed to h.i\e lesirided the lateral growth of the brain, 
(onipens.nion taking pi. ice b\ incrcMse in length, thus rendering the 
I skinu) he.id e\(essi\el\ dolic hoc eph.dir and lelauvely high or hypsi- 
(ephalic . The reason for the great masticatory dev clc^pinent is supposed 
to be the tough fish .nul flesh diet tij)on which the Kskimo principally 
subsist. In addition to consiiining laige (juaniilies of whale, seal, walrus, 
and other lough meat, the hskimo are reputed to use their teeth for un- 
tieing frozen knots and l.ishings and lor various feats of strength. Fur- 
thermore, they are reported to soften up IcMther and prepare it for use 
in clothing by chewing it. In the evening. Kskimo ladies chew up their 
iuisliands’ lio/en boots so that the latter m iy have nice, soft footwear 
ready lor the next moining. .Ml of these facts are correct The Eskimo 
ha\e. of all living men, the most powei ‘ dly devclc^ped chewing appara- 
ttis. To ilie anatomist, most Kskimo crania give plain evidence of dental 
‘nid masticatory hypertrophy. 

But there are grave ohjec tions to attributing their excessive dolicho- 
tephaly tosciuce/ing of the skull walls by tlie powerful temporal muscles. 



492 


UP FROM THE APE 


In the first place, it is questionable whether the temporal muscles actu 
ally exert any f^reat inward pressure upon the skull walls, as their pull 
is almost straight up and down. The masseters and pieiygoids, which 
also function in chewing, eould have no siu h ellect, since they are 
attached solely to the facial skeleton. Again, the food of the Eskimo is 
probabU not as tough as it is ie{)uted to be. 

Mr. X'ilhjalmm Stelansson. who has li\ed ten \ears with the Kskinio 
and for long periods e\c lusi\el\ upon theii food, inloims me that fio/en 
fish is about of the consistencv of ice c team. I'rec/ing bieaks uj) the lil)ies 
of the flesh. I'he chewing of sealskin and oihci kinds ol hides lor the 
purpose of preparing them lor clothing is done almost e\(lusi\el\ hv 
the wcjinen. Bin the women ha\e not the \eiN nariow skulls and great 
temporal muscle attachments that are sue h maiked leatuies ol the males. 
They ha\e indeed poweifnl jaws .ind teeth, but the exaggeiations ol 
Kskimo cianial form .tie primariK male leatincs. .Stelansson thinks that 
the Eskimo use theii teeth in f<‘ats ol strength because thev ha|)pen to 
have inheritc'd stiong jaws, rather than that theii jaws betome strong 
through usage. This seems plausible. 

.\1I in all. I am c‘\tiemel\ sceptical ol the masiicatoiN c.iusation ol 
Eskimo dolic lioc ephaU. It leininds me ol Eather W’llb.un’s expl.matioii 
of his mandibular plow ess- 

'*Vou aic old.” said the south, ‘*arid sour jaws aie too weak loi austhnii: 
tougher ilian sue t: 

Vet sou lmi>h( d llu goose . with the- bones and the be .ik pi .is . how did von 
man.ige to df) it?” 

**In ms south. ’ ^ald Ins lallur. "1 t*M)k to the lass .md aigneel each e.ise* wiili 
ms wih'. 

And the inuseiilar srieiigfh svhieh it gase- to ms jaws has lasted the lesi 
o{ ms lifer." 

It is much more jjrobable that the strength of the ehe-wing api)aiaiiis 
and its sigorous use in the I skimo have eausc-d his lace and |)alate to 
increase in l)readth than that they base scjiiee/ed out his skull to an 
excessive dolic hoc ephals. 

Even if we admit that the Eskimo skull may have bee e)me- e onsirie te d 
in breadth and increased in length through tem|)oial muscle piessim. 
we cannot suppose that such external meehanieal lac tor.s are gene rails 
operative in mankind or have been im|KUtant laetois in piodiieing 
long-headedness. Professor .Arthur fhomson of Oxloid Ibiiversiiy lon'A 
ago showed that there is a close relation between the shape of the skull 
and the mass of the brain therein contained. Since the skull base is ktifl 
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down in cartilage and the vault in membrane, the latter is more plastic 
than the lormer. Prolessor 1 homson illustrated the conditions of hu- 
man brain and skull giowth by taking a skull Irom which the vault had 
been sawn off and placing therein a rubber bladder. He then pumped 
ail into the l)ladder as a subsiitute for briiins. As the bladder expanded, 
it lust took on the long, narrow egg-shape into which it was moulded by 
the rigid base and lower |)ortions of the skull walls. When, liowever, 
more and more air was |)umped into the* bladder, it swxdled above and 
beyond the edges of the base and gradually became nearly spherical. 
Successive increments of aii iiuuMsed the bieadth more than the length. 

E\idenily a sphere is the most eionomical sha])e of container. Given 
two pel sons of the same stature and of mai kedly different cranial capacity, 
the one w ith the laigei biain is likely to have the loimcler skull. Or, if we 
lake two men with identical (lanial capacities, one of whom is short 
and the olhc*i tall, the i.iller indi\idual is almost certain to have the 
longer hc-ad. for. the length of the skull base and tne length of the head 
are related to the* stature of the indi\ idual mme c lc:>sel> than the breadth 
<)1 the skuP to body breadth or to stature. Oi course, some short indi- 
viduals have long heads, and othei tall persons have short heads, but in 
genei.d the length of the head and the height of the entire body are cc^rre- 
laied. It seems, thereloie. that an iiu lease ol stature without a cor- 
lesponding increase ol cianial capacity is likeh to reduce the relative 
hreadili ol the skull, whereas an increase in brain si/e without an addi- 
tion to statin e lends to inc lease the relati\e breadth of the skull, making 
it more biac hu e|)halii . 

Since stature fluctuates maikedU in offspring of the same parents, it 
sc-ems piobable that this liiutuation adects the cephalic index, since 
hiain si/e .i|)])ears to be moie stable than stature. Uut -uch variations of 
the cephalic index with statin e are piobabU slight and scarcely affect 
the mean cranial index ol a populaiion. unless some very untoward 
ein ironmeiital condition operatc\s constantK to cle[)ress stature through 
malnuti ition. 

Maii^ sears ago. Prolessoi I ran/ Boas offered esidence that the chil- 
dien born in this countrv ot loieign parc*niage differ in cranial index 
bom their p.nents. Round-headed fastein KuropcMii Jews produced 
oflspring in this coimtrs whose heads were absolutely longer and rela- 
tiNelv nai rower. On the other hand, t h; hen of dolichoceplialic Italian 
immigrants showed an in* rease in tlie relation of the breadth to the 
it ngih of the head. 'Hie acc uiacy of these findings has been attested by 
‘It least two later and indeiiendent investigations. 

How are these changes to be explained? Many have leaped to the 
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conclusion that something in the American environment moulds diverse 
head forms into a uniform type approaching that of the American In 
dian. This idea is not supported by lesults of studies ol Americans ol 
European origin whose ancestors have been residents of the United 
States for several generations. Dr. Ales Hrdlicka found that these “Old 
Americans” resembled closely the European stocks from which their 
ancestors liad sprung. 

Professor Boas examined and re jet ted the hypothesis that the alteia 
tion in head form in children of foreign parents in this country was due 
to abandonment of tlie hal)its of cradling whic h, practised in the home 
countries, tended to detoim the skulls of infants. In some European 
countries, the infants are tightly swaddled, and their he.ids rest upon 
pillows that are alleged to flatten the back ol the IumcI. But theie is 
satisfactorv esidence neither that the heads .ue actualK deformed 1 )\ 
tltis practice nor that such methods of c ladling aie abandoned immedi 
ately upon an i\al in the United States. Boas himself was inclined to 
think that the \aii*ition of the head form in the childien of immigrant 
parentage may he explained h\ the greater dixeisity ol sii.iins invohed 
in marriages of Europeans contrac ted in the United State s In I- luope, 
an Italian is likely to maiiv a git I of his own home village where most 
families have been more or less inbred for (cntuiics. In .New ^()tk. an 
Italian may tnate with a git I of his own nationality fiom any pan ol 
Italv. Such an increased diversitv in family hues would he likely to 
cause flue tuations in the j^hysic al c haiac tei istic s of the (^s|)i ing. 

Eormerly, it seemed to me that the explan. it ion ol this i h.inge in lu id 
form might lie, in part, in anothei set of laeiois. Russi.m |e\\s 101111114 
to this countiy beget children hc*ie who aie tallei and less hiailn 
cephalic than themselves. M.inv of these Eastern immigiants lome lioin 
crowded cits ghettos where thev have hc‘en hadlv nom ished and siih 
jeeted to such unfavorable living conditions that the ii stature has linti 
depressed. .Such immigrants usuallv settle in some congested uih.m di'' 
irict in the United Slates. But thev c-arn moie money and ge t moie and 
belter IckkI than in their native lands. Iheir childien attain to the 11 
full hereditary measure of stature. In conformitv witli the* iiu le ase ol 
stature, their .skull bases hc’ccmic elongated, hut. since the hi am 
does not increase pro{>ortionately , the skull becomes lelalively ualH>^^‘^^ 
and longer. 

Unfortunately, this neat little theory does not work in some’ otlni 
cases. F*or example. Dr. Harry U. Sliapito found that the Hawaiian horn 
children of Japanese horn immigrants are substantially taller than tin 
parents, but their heads are .significantly slioiier and broader, so tliii 
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they combine gi eater stature with more pronounced brachycephaly.^® 
Experience has taught me to beware ol simple and seductive explanations 
of bodily changes. 

Professor Boas himself did not argue for an unlimited plasticity of 
head form. I le merely pointed out the changes in people of the same stock 
in two different en\ ironments. It should be noted that Boas found that 
(hildien bom in the old countries, however young at the time of their 
arrival here, letain the head lorm of the parental stock, and that in some 
cases the second generation born in this cc:)untry seem to show an in- 
creased de\ iation from the |)arental tyj)c as compared with the first. One 
wonders what ha[)pens to the head form of an immigrant child born 
dining the \oyage over Irom the old country. 

Professor Alexis l\ano\sky inxestigated a large samj^le of the popula- 
tion of Southern Russia just before the onset c:)f a famine and at inier- 
\als of six months dining the three years of its duration. .Ml bodily 
nuMsuremeiits weie diminished by the starvation diet to which these 
])eo|)le were reduced. W'eight and stature were especially lowered. All 
head and face measurements dec teased, but the head breadth decreased 
moie than the head length, so that in most of the groups studied the 
(lanial index was lowered, and brach)cephaly was diminished. The 
number ol long heads in the population increased. Only in the case of 
the male Armenians, the male Ciru/ins, and the male Tartars of Crimea, 
the brae hyc ephaly uas increased. Apparently not even starvation can 
modily some l\[)C's. I he lemales of these groups, like the majority of all 
the peoples studied, showed increased clolic hoc ejdialy. In conformity 
with the dec tease in head breadth, lace breadth also decreased more than 
lace length, so that the subjects sulfering front uncie’ nourislmtent be- 
came relatixely longer and narrower in their facial p ()|)ortions — more 
hau hel-faced and lantern -jawed. Four months after the fatttine ended, 
most of the subjec t.s studied had practically regained their normal size 
.md |)ropoi tions. 

1 he decrease in ce|)halic index atttong the famine stricken populaticm 
ol Russia aittounted to an average of about twe^ index onits, cn* 2 per cent 
of the ratio ol bead breadth to head length. Professor Boas’ studies of the 
head lorm ol children ol Kuropean immigrants showed changes in the 
u‘l>halic index ol about the same a\erage cjuantity. One ma^ perhaps con- 
clude that radical eitvirontnental disturi -nces, especially those affecting 
growth and nutrition, may alter the length-breadth index of the head 
- or 3 per c ent. A live unit c hange is nec essary to shift a head from dolicho- 

Shapiro, Afi|[;ratiori and /’ fii'itnttfnrni, pp. 29-t9. 

l\.»no\skv "ehxsiia! inotlifu.iiions ’’ pp 
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cephaly to brachycephaly or the reverse, according to conventional sub- 
divisions of the index. It seems probaI)le that the ellec t of sue h environ- 
mental disturbances is insudic ient to shift the head index from one ex- 
treme category tc^ another unless it can be shown to be cumulative foi 
several generations. W'e do not know whether or not this ever ha|)pens, 
but to me it seems im[)robable. It is more likelv that an adjustment o( 
the organism to tire new environment takes place so that siuceediiig 
generations tend to r e\eit to the |)aiental mean or to line tuate about it. 

But. if we grant tlrat head form as e\prc*s.sed by the cephalic index is. 
in the main, a heritable and non-adapti\e feature, though subject to 
some en\ ii’onrnental fluc tuation, we have, never tireless, to exjrlaiir i?r 
what wa\ head lorm is inherited. During earlv prehisiorrc times, the 
prevalent head form in most parts of Fuiope was dolic hoc e|>halic. 

Tire first brae Irvc ephals appear Lrte in theUppcM Palaeolithic Age or in 
the succeeding Mesolithic. During the .Neolithic period, dolic hoc c'pirals 
are in the major itv in most parts of Europe, but the round-lreadcxi ele 
mem seems tc^ inc rease in strength. The Bron/e .Vge shows a further rein- 
forcement of the brae live ephalic strain. In (beat Brit.iiir dur ing this 
period the |)reclominantlv long-headed po|)ulation ol Neolithic times is 
almost eniirelv rej^laced bv round heads, riiespreadol cremation m.ikes 
it diflicult to judge the i elativ e [uopor tions of dolic hoc c‘|)lralv and brae h\- 
cephalv during the latter p.rrt ol the Uron/e Vge and the* l .irlv Iron 
Age. Bone ash vielcls no cranial index. But there* seems to have* been a 
recrudeM enc e of long-headedrress during the larlv IrT)n Age .rnd the 
Roman per iod. Sometime after the tenth c entur v .\.i) . the tide ol brae hv 
cephaly suddenlv rose and has c ontinued at its flood dow n to the pr esent 
lime. In Tentral and Eastern Europe, the long headedness ol c*arly times 
has disap|)eaied. and brae live ephaU is gene*! alls prevalent. Round heads 
also predomirMte in the western [)art of the continent, but (enters ol 
long-headedness still exist in .Spam. Southern hah. Sc .mdinav i.i. tin* 
British Isles, and other isol.ited, fuit not ncc c ssai ih benighted, regions 

Various explanations have been offered loi this change of head lonn 
in Europe during lire List ten centuries. Sc»me have sup|)osed that iIk* 
long-head.s fiave been weedc*d out by a process of natural selection or 
perhaps exterminated by too free indnigence of their war like pm 
pensities. No valid evidence has f>ecn adduced in snp|)()rt of the tlicoiv 
that dolichcK cpirals are r onsiitntionallv inferior to brat lrvc ephals. no» 
has it ever been shown that tire death rates in long-headed stocks are 
higher than in round headed stcK ks. There is, however , some iriirh in tin* 
argument that thedy ing out ol the Nor ih European long-lieads is par liall' 
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the result of their dispersion throughout the world in colonizing and 
military attcmj)ts. It is hardly possible to evaluate the importance of this 
factor, however lachrymose we become over tlie “Passing of the Great 
Race.” 

The brachycephali/aiion of Kurope finds a rough parallel in the New 
\Vorld. 1 he American Indian |K)pulation seems to have consisted of 
an earlier dolic h(Ke])halic siralum which, in later limes was supple- 
mented by a brae bye ephalic element. Here, as in E'urope, round- 
headedness increased until the long-headed populations survived only 
as remnants in isolated aieas. My late colleague. Prolessor R. B. Dixon, 
accumulated e\ idem e that long-heacled primitive stoc ks have been re- 
placed by round-heads in so many parts cjf the wc^rld that brachy- 
ce|)liali/ation mas almost be claimed as an univers.il phenc^menon. 

In the elfort to explain why their eai \) j)rehistoric or historic prcdeces- 
sois weie long heads, whereas they themsehes arc round-heads, some 
central and eastern 1 inopean anilnopologists h. vc argued that their 
lack ol resemblam e to their supposed ancestors is due to an evolution 
ol dolic h('' ephalic t\|)es into biac Inc ephalii t>pes. Both the ancient 
Sla\s and ilie am ient (fCrmans seem to ha\e been dolichocephalic, wdiile 
the c)p})osite head lorm now jnesails in that area. A comforting sugges- 
tion is that the im re.ise in the si/e of the hiain in recent centuries is 
res|)onsible lor the gieaiei lelatise and absolute head breadths of today. 
We have noted that an im lease in cianial capacity with constant stature 
is likc’lv to imrcMse the cephalic index. But the theory that our head 
sha|)c\s cliller horn those ol our .mcestois because our brains arc larger 
and therefoie lounclci is not suppoiied by evidence ol an increase of 
(lanial c.ip.icitv oi ol biain mass during the period * ♦ hrachyccphaliza- 
lion. It cannot be shown that wheiever brachvc eph.ds have succeeded 
dolic hoc ephals the cubical contents of the braui-case display incre- 
ments ]jic)pc)itic)nal to the rise ol the ce])lialic index. Our brains simply 
have not giown. 

PiohabU the most important single laclor in the hrachyccphalization 
ol Kuiope in histcnic times has been the continuous infiltration of Asiatic 
lound-heads, their intei mixture with the earlier Kuropean dolicho- 
tephals, and the actual leiilacement ol these latiLi* by br.uhycephals. 
Plus obvious c.iuse has been consistent Iv neglected or minimi/ed by 
f central E'urope.ui antlnopologists. The .Inns were c^ut-and-out Mongol- 
oids. consisting of long headed and round-headed types, with the former 
probably in the majority. I he Avars were also Mongoloid and pre- 

of Europe, pp 22C> 210. 
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dominantly brachycephalic. The Magyars were probably only partially 
Mongoloid and mesoccphalic, with a strong tendency toward increasing 
brachycephaly. The Turks were and are non-Mongoloid but markedly 
brachycephalic, and the Mongols themselves who entered Europe were 
presumably largely of the brachycephalic variety. There seems to be some 
evidence that the Finno-Ugrians and Bulgars may have been long heads 
originally. All in all. the bulk of the populations eiueiing Europe from 
.\sia in the historical migration period seems to have been round-headed. 

.Anyone who thinks that Europe could have been overrun lor cen 
turies by these Asiatic hoides without undergoing a prolonnd modilua- 
tion of the genetic and phenotypic constitution ol its |)opnlation is 
either ignoiant ol modem studies of race mi\tine oi unwilling to lace 
facts. A probably minor brae liNcephalic element already w idespiead in 
Europe was tremenclc:)usly reinlorced by these repeatc'd iinmigiations. 
It is probable that many ol the older dolichocephalic stocks weie driven 
out. absorbed, or exteiminated It is pertinent to note that those areas 
of Europe that weie relaiivelv immune Ironi these historic.il invasions ol 
.Asiatic braehvcephals — Scandinavia, the Biiiish Isles, the Sp.inish |)en 
insula, and Southern ItaU — are |)iecisel\ the places in which modem 
brachycephali/ation is least evident. 1 he inv.isions ol Moois and Bei 
bers into Spain brought [)rincipall\ dolic hoc ephals. The .New Woild 
was colonized at Inst largelv by the Fnglish. Sp.inish, Poiingnese, .mcl 
French — all j)redominantly long-headed oi mesoc eph.ilic , with the ])os 
sible exception ol the French. 1 am imavvaie cjl anv evirKiue ol |)i()grc*s 
sive brachve ephali/atic3n of these stocks in .North .\meiica. (iennal 
America, and South .America. 

1 he European swing towaid brae hvc eph.ilv in medi.ieval and modem 
times naturally invedves al.scj the inherit.inc e ol he.id lorm. II the c eph.ilic 
index were inherited by the operation ol a single p.iii ol l.ictois wiili 
brachycephaly completely dominant, and il the oiiginal po|)nl.nions ol 
long heads and round-heads mixed in ecpi.il pioportions .ind wiihoui 
subsequent selec tion, we might expc'ct thic-c* out of four Enro|)c‘.ins lo 
be brachycephalic and the rest dolichocephalic. Obviously, neiilui c)l 
these conditions has bc'cn fulhiled. In the fiist plac e. whether the* .ivc i.i.;c* 
of a European population is brac hycephalic or dolic hoc ej)!!. die , tli ‘t 
population is sure to include large [iroportions ol persons with indices 
that are mescxephalic (77 to SI on the living. 1 :^ to 1 {) on the skull). H 
wc assume that pure homo/ygotes in head lorm are either prononncc’dlv 
dolichocephalic or markedly brae liyce|)halic , then it is clear that these 
tnesocephals must be helcro/ygous and that multiple factors aie con 
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cerned in the inheritance of the cephalic index. Yet it is barely possible 
that mesoccphidy may have been the original head form of early and un- 
differentiated hominids, and tliat many modern mesocephals are of pure 
iiiesoc cphalic lineage. In such an event, we should have to postulate re- 
peated inutiitions in both directions irom the intermediate head form. 
On the whole, such a theory lias little support in human palaeontology, 
siiue most forms of fossil men, whether anatomically archaic or of the 
nioderni/ed sajnryis types, seem to have been long-headed. A safer assump- 
tion from the evidence in hand seems to be that early man was usually 
long-headed and that most mutations have been toward brachycephaly. 

In all of the three [irimary races of modern man— White, Negroid, and 
Nhmgoloid— head form ranges from extieme dolichocephaly through 
niesocephaly to brachycephaly. Therefore mutations toward brachy- 
cephaly (or possibly in the o])posite direction) must have taken place 
in all three of them. Vet brachycephaly is comparati\ ely rare in Negroids, 
and dolichocejihaly in Mongoloids. Only in the U’hite race does there 
seem to be no strong nuinei ic al predominance of one or the other form. 

An elenic’itary work such as this has no space fcjr a full discussion of 
schemes of the inheritance of head form. It seems necessary to assume 
that more than one inheritance factor or unit is involved in the deter- 
mination of head length, and a number of factens also in head breadth, 
ruither than this, in order to account Un the excess of brachycephals. 
one must sup|)ose that in some way great head breadths dominate over 
the lessen breadths, or that short head lengths assert themselves at the 
expense of beieditars factors making for great head length. In no other 
uay does it seem possible to explain the fact that rtudies of family in- 
heritance show an exc ess of brae Incephalic childreii in families whose 
|)arents are diserse in head lorm. Dr. Fiets, a Dutch anthropologist, has 
iiuestigatecl some thousands ol families in which i: is apparent that this 
is the case, lint no satislacton scheme ol expressing these observations 
by a Mendel ian formula has set been devised. 

We d(^ know that when brae bycephals and dolichocephals interbreed, 
the resulting offspring may be dolichocephalic, mesocephalic, or brachy- 
< cphalic, and that of such oirs|ning tew are likely to be long heads, and 
niany more cither mesocephalic or brachycephalic. All evidence seems to 
mdicate that the intermediate head bv^xulth-length indices arc usually, 
d not always, the result of ciossing the extreme types. But there arc 
‘dso data that show that parents of the same bead form but of radically 
dillerent si/e may pioclui e offspring with head lorm different from them- 
selves. If. for example, both parents are dolichocephalic, but the father 
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has a very large head and the mother a very small one, a child may in- 
herit the absolutely small head length of the mother with the absolutely 
large but relatively small paternal head breadth, and thus be meso- 
cephalic or even brachycephalic. Instances of this kind, which may be* 
observed in E'ret’s tablets of head dimensions of parents and childien, 
show that offspring may inherit the e\ac t or appioximate dimensions ol 
the head from their paients. usually both diameters from the same 
parent, but sometimes one measurement from one parent and the cjthei 
from the other. However, hc'ad foim dillering radically Irom that ol 
either parent is likely to occur in children only ch casionally, and espe- 
cially when the parents manifest wide dillerences in head si/e. (ieneralK 
speaking, long-headed parents have long headed (hildien and loimd 
headed parents round-headed children. Parents dilfeiing widelv in head 
form have children of all c^itegoiies but are likelv to produce an excess 
of brac hvc ephals. 

More recent studic*s of Frets and otheis suggest that, in addition to 
several pairs of fac tors determining head bieadth and oiheis determining 
head length, there mav be shape lac lots invol\c‘(l in the* mlu iitance ol 
head lorm. Sinnott and Duiham lound that elongate, splieiical. and 
disk shapes in gouids depended u|)on simple taciois \\ln(h could be 
analv/ed onlv when relative giowth lates m Ictigih and bie.idth ueie 
studied rather than absolute* or sc*par*ue giowih tales. '■ In these gomds 
the genes seemed to opei ate in two wavs M i to c onn ol the plane ol c ell 
division in glowing tissues, so that division is mote* Tre(|ueni in one 
plane tfian the oihei , (2 / to loc a li/e oi lesti ic i gi ow ih to |)ai i ic ular p.ii is. 
Anyone who has studied the giowth of the head in childic*n knows that 
in successive months iheie are alteinaie and v.n table inc teases in tiu* iwn 
different dimensions involved in the cephalic index. .Sometimes head 
length gtovvs more r.ipidlv than breadth, and vk e veisa. I bis alteinaiion 
causes an oscillaticm ol the index dining giowth. Howevei. as lai as I 
am aware, there is usuallv no consistent change in he. id lorm horn fairlv 
early infancy to adult years. I he first few weeks oi even months aliii 
birth have to be titled out bec.iuse oi possible defot ni.ition of the head 
incident to passing through the bitth canal. Sieggeida has measined the 
same 30 individuals of eac h of font laces or sloe ks annually Irom the .igc 
of 6 to the age of US ye.irs.-* In Maya Indians. Navajo Indians, Negioc''- 
and Dutch Wliitcs ftom Michigan, the cejihalic indie e.s seemed to be 
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established at the earliest age measured and to show no consistent or 
uniform change thereafter. 

T he properties of the cephalic index may then be summarized as 
lollows: 

(1) It is inlicritcd, l)ut the muliipie factors involved relating probably 
to length of the head, breadth of the head, and sliape, have, up to now, 
pi evented the genetics cjI the index horn being worked out. In Europe, 
there is evidence that In ac hy( e|>haly is to some extent dominant, meso- 
(cphaly hetero/\g(Jiis, and dolichoc ephaly recessive, but multiple alleles 
are uiupiestionably comeined, and the genetic composition can hardly 
be predicted from the pheuotspe. 1 here is ccjnsiderable doubt that 
dolic hoc ephaly is recessive in Africa amcjiig the Xegrejes or in Oceania 
among the Melanesians and Papuans. 

(2) There is no consistent posi natal change in the cephalic index of 
the indisiclual. which seems to be established at birth or shc^rtly after 
birth. I his index is likels to lun one cjr two units higher in females 
than in males of the same stock. presumabU because of the greater de- 
\elopine.ii oi glabella and brcjw-i idges in the male sex, which increases 
the length clispiopottionatelN. but in some stocks, cs])ecially mixed 
stocks, lemales tend to be somewhat moi e clolic hoc ephalic than males. 

(!l) The cephalic index is appaieiuK subject to modification, within 
limits. 1)\ radical en\ iromneiual changes. starvation diet seems to 
reduce the index, appaientU becatise the thickness of the temporal 
iimscles on the sides of the head decreases. Increased stature in the chil- 
dren of Eiiiopean immigiants to the rnitecl States seemingly lowers the 
index because the length of the head is more ch *''lv correlated with 
stature than is head lirc’adth. However, increased stati.ie in the Hawaiian 
born oil spring of Japanese immigiants is accompanied i:)y shortening 
and broadening of the head. I he ce|)halic index may also be mc:)dified 
by artificial deformation of the head, brought about b\ pressure on the 
occiput dining infaiicv, or other pies>ures. It seems improbable that 
masticators function affects head shape, even in the case of the Eskimo. 

(1) While there is no diiect evidence that either dolichoc ephaly or 
hi ac hyc eph.dy confers upon its possessor .in advantage in the struggle 
lor existence, it seems piobable that in Central and Eastern Europe, and 
possibly in Polvnesia. ronnd-headedne is associated wiui certain con- 
stitutional or other cjirdific's in some body types and stocks that have 
conferred u|)on it survival v.ilue. OthcMwisc', it is almost impossible to 
t^\plain the brae hyc ephali/.ition of certain areas in Europe and else- 
where during modern times. 



502 


UP FROM THE APE 


(5) Evidence thus far available suggests that early man was generall) 
dolichocephalic and that there have been in different regions and differ- 
ent races independent and repeated mutations toward brachycephaly. 

The vagaries and vacillations of he.id form, as expressed by the cephalic 
index, relegate it to a position of secondary importance as a taxonomic 
character in man. or as a criteriem of race. Although it seems to be, in 
the main, a feature that is hereditarily determined, more oi less stable 
during the life of the individual, and, so lar as is known. non-ada|)tive. 
it lacks reliability as an indicator of ancestry. \Vc cannot l)e sine, for 
example, that a brachycephalic person has descended Iroin unbroken 
lines of mainly brachycephalic ancc'stors. nor even that his parents aie 
brachycephalic, although the latter is a strong |)rol)al)ility. The situa 
tion in the case of dolichoce|^haly — which seems to be more or less rec es 
sive in Whites — is not cjuite so bad. but here again the clear exidence ol 
certain abrupt swings tow.ucl long-lu^adedness that can be lel.itccl to 
stature increase, on the one hand, and starvation diets, on the other, 
bids us pause before [ilacing all of our taxonomic trust in this v.iriam 
of head form. 

This degradation of the cephalic index is rc*grettable. because ii has 
been so widely used as the primarv basis ol c lassifn ation. es|)eiiallv in 
skulls, which naturally afford no reliable clues .is to the hair loirrr .ind 
pigmentation of their possessors in lile. Fire craniologist is orrlv too well 
aware that he cannot ordinal ilv use the cranial index as a means ol ills 
tinguishing Negroes, .Mongoloids, and Whiles Iroin cmc h other: he ein 
plovs rather combinatiorTS of morphological features th.it h.ive little or 
nothing to do with the sh.ipe of the skull viewed from .ibove. It is oirlv 
when the classific aiionist is called upon to subdiv ide one or rnoreol the 
primary races, that he has recourse tci the cephalic index with anv 
justifiable confidence, and even here such confidence is noi alwavs well 
placed. .Now I do not [)ro[)osc to abandon complelelv the use of the 
cephalic index in racial c lassilication but only to recogni/,e its obvious 
limitations and to restrict its use accordingly. It nrav be propeilv used, 
in my cjpinion, cjnly when it is associated with several other more re 
liable racial criteria of a metric or morphological character in a Ireredi 
tary combination that is apparently sfabili/ed and repre.sentaiive ol .i 
si/eable and relatively homogeneous breeding po|)ulation. Sue h a popu 
lation usually has a certain geographical continuity — i.e., tends to be 
kKali/ed within certain area.s — and may correspond roughly to the 
zoologist's concept of a geographical race. 'Fhus. if a Negroid populaiioti 
is characterized by pygmy size, a .shield-shaped forehead, an exaggerated 
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bulbousness of the nasal tip and excessive alar flare, a convex and long 
upper integuinental lip with little inemliranoiis eversion, and a long 
head, and if, further, that Negroid population is restricted to the Congo 
basin, it seems legitimate to regard the dolichocephaly as an element of 
the racial complex, although by no means the most distinctive. 

Actually, virtually any hereditary physical character that is used for 
taxonomic |)urj)oses. must, in any event, be combined with other char- 
acters in order to attain any large measure ol validity as a racial cri- 
terion. The cephalic index is not peculiar in this inability to stand alone, 
but it must not be regarded, as it sometimes has been regarded, as any 
sort ol an eternal racial verity. It is lar irom immutable. 

I he height ol the head relative to its length and breadth is also ex- 
pressed in the height-length and height-breadth indices. The height 
indices have not been employed as olien as the length-breadth index 
bee .iiise of the great dilfic ulty ol getting an ac( urate head height measure- 
mein on ihe living. Heigtn, length, and breadth of the head are doubt- 
less interde|)endent. There may be a wider range of individual variation 
in heig^'t l!»an in length. It has been suggested that skull length and 
bieacith are |)i iinai ily inherited c haracters. but that the height varies with 
development of the individual brain. Reallv. our knowledge of the dis- 
11 ibuiion and signilu am e ol heighi indices is so defective that it is hardly 
pratiic 4 d)le tcj employ them as racial criteria. 

I ACF roRM 

We lecogni/e our ac (piainianc es bv looking at their laces rather than 
at the slia|>e ol iheii heads Individual variatioi^^ express themselves 
heie moie jilaiiily than in any other part ol the both. Racial differences 
loo are mucb more marked in the countenance than elsewhere. If you 
arc* tallc‘d u|)on to describe a Negio, vou delinc the type by the color of 
tile skin, the form ol the hair, the projection of the jaws, the shape of 
the nose, and the ihic kness of the lips. Tnless vou are an anthropologist, 
von say nothing about the head. The distinguishing marks of race to the 
layman and to the antinopologist alike are mostly facial features. 

We may .ittein|)t to de.se ribe the shajic c^f the lace as oval, round, 
<ir scjuaie, but these terms cannot be applied with any ac curacy to most 
individuals. The somewhat vulgar ^cm ins — "hatchet-faced,” “horse- 
lac ed,” "moon faced,” and even "pie-laced” and "lantern-jawed” — are 
much more useful, il less polite. It is even more satisfactory to (dassify 
*Ir‘ relation of the breadth of the face to its length, so that one recognizes 
lung-narrow, short-broad, and medium subdivisions of the index. Fur- 
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ther, the size may be taken into consideration, so that to the classification 
may be added long-broad, short-narrow, and otlier combinations. The 
facial index is the length of the face from the root of tlie nose to the 
bottom of the chin expressed as a percentage of the greatest breadth 
across the cheek bones. Facial indices, when subdivided ( onveniionally, 
furnish us with a means oi plnsical classilication similar to the length- 
breadth index ol the skull and much moie noticeable th.in the Litter. 
But the facial index is inlerior to the cranial index as a test of race be- 
cause it is much more alfected by function, age, and sex. 

The use ot the teeth in chewing may moclily the pi opoi lions of the 
face. Strong- jawed [)eople aie likely to ha\e bioad laces. It is ipiiie pos 
sible that the roiarv mo\ements ol the jaw obser\ed in gimiiliewiiig 
stenographeis .ind tobacco-chewing rustics ma\ stimul.iie the iians\eise 
growth ol the dental au lies and ol the w hole lace. In cail\ Imcls ol 
“modern” tvpesol l uropeans, lacial buxidih is olten or usiialK greaiei 
than in people ol todas. Slone Age inhabitants ol (ireai Britain, lor 
example. usualK have broadei and somewhat shorter laces than the 
present inhabitants of that island. It ma\ be that the mode l n dieiars ol 
soft, cooked food has brought about a partial atiophv ol the chewing 
muscles atiixed to the sides ol the fac e and the hi a in c ase. thus diminish- 
ing face breadth. B\ wmn of c ompens.iiion, ihelacc niav e longate oi giou 
downward along the line ol least lesistance. I his leiideiic v towaid 
lengthening and iiai row ing ot the Lu iai ske huon is c ei tainl\ pi oiioniu c il 
in northwesiei n f uio|)eans ,incl in mans ol their .\nieiican lelaiives. hut 
it is b\ no means as WIdc*^pIead in modem groups as the bioadeiiing 
and relative shot telling ol the brain i.ise. 

One has onlv to go back to such lossil tvpes as the Rhc)clesian and 
Neanderth,il men to realize that gieat length ol the lac e in pi miitive man 
is due to deep jaws. I veiv great ape also has a ver\ long and lelaiivelv 
narrow' face. Neanderthal man has a longei and lelalivelv naiiower lace 
than most .Nordic s but shows no signs c)f mast ic aioi \ degeiiei .it ion. 1 - 
ever, if ^Veidenrei( h's reconstructions ol .Sinaiiihiopus and Pithecaii 
thrc:>pus are corrext, these very archaic human ty[)es had rclativelv short 
faces, although prognathous. 

Persons who have broad skulls usuallv have broad faces, because, 
after all. the fac e is luted to the brain-c ase. Most indiv idiials w itli narun'’ 
brain boxes liave narrow face’s loi the same reason. But strong jai\c*d 
persons arc likely to have rather broad faces, legaidless ol the great ot 
small breadth of theii skull vaults. Flic length ol the face is laigciv 
dependent uixni the de[>th oi ihc’ jaws as gauged by the distance from 



HEREDITY AND RACE 505 

the sill of the nasal opening to the bottom of the chin. But some types 
owe the great length of the face more to the height of the mid-facial or 
nasal region than to the depth of the jaws. Males almost invariably have 
longer and relatively narrower laces than females of the same race, be- 
cause the masc uline jaws are heavier and deeper, and the upper lip and 
chin are longer. I heie is no close relationship between the length of the 
lac e from the root of the nose to the chin ancl the length of the head from 
the glabella ( just above the nasal root) lo the niid-cjcc ipital point. People 
with relaiively short and broad laces often ha\e long and narrow skulls, 
but, in such c.ises, the breadth cjf the lace, though great relative to its 
length, is usually absolutely small or medium. Again, persons with 
rclaii\ely long ancl natrow faces may ha\e relatively short and broad 
Nkulls, but. unde r these c ire uinsianc es, the appearanc e of narrow face 
bieadth is often clue to the gieat length of the lace rathci than to its 
(liminisheci brcMclth. 

Metnv of ilie t\|K*s showing clisharmc^in o\ face form with head form 
ate lacialK mixed, but we are l)y no means ccitain that such is always 
the ( ase. It see ms ])i obable, lot example, th.it most pure Negro types have 
lelatisely shoii .iiid r.iiher bioad laies halted to narrow and long brain- 
(ases. Armeuotds almost alwa\s have long and relatively narrc3W faces, 
but their biainaases are absoltitelv short and relatively broad. 

I heie is some conneciioii beiwccai the proportions and diameters of 
hue and the sec tet ions of the ductless glands. Individuals afflicted with 
aciomeg.dv, which involves an enl.irgement of the anterior lobe of the 
pituitary bodv at ilie base of the skull, h.iv e enormouslv elongated faces, 
es|)eiiallv deep jav\s. Prob.iblv mo^t ver\ long-faced persons have over- 
ac tiv e |)ituiiai \ glands, ( a el ins, .Mongol i.in idiots, and oi her pathologic al 
t\i)es in which ibeie is delu ienc v of the ihvroid gland in the neck, in- 
variablv have veiv short and relativelv broad laces, usually attached to 
hioad. short sktills. 

rite protrusion of the jaws that is c.dled ptognathism is clearlv a 
reminiscence of the m.unmali.ui snout. None of the modern races that 
exhibit this feature has any moie use fora snout tlian have the Fairopcans 
'Mth the most recc*ding face’s. I he most marked forward protrusion of 
the jaws in modern gioujis is found among the dark-skinned Negroes 
‘tiicl .‘\tistralians. .Among these races, the vhole face jut5 out so that the 
*«»ngent to the loot of the nose ancl the most projecting part of the jaws 
forms an acute angle with the forward prolongation of the horizontal 
horn the ear-hole lo the lower bolder of the eye socket. In Europeans, 
this angle is almost a right angle or slightlv more, so that the facial axis 
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is nearly perpendicular to the eye-ear horizontal. This straight-faced 
condition is called orthognathism. Such markedly prognathous groups 
as the Negroes and Australians usually show also a bulging of the 
alveolar regions of the upper and lower jaws which lodge the front tcetli. 
This is called aheolar prognathism. All apes and monkeys show both 
facial and alveolar prognathism. Most Mc^ngoloids and some W^hite 
groups show a moderate aheolar prognathism but little oi no facial 
prognathism. Studies of racial mixtures seem to show that when |)iog- 
nathous ty|)es are crossed with orthognathous ty[)es, as foi e\am[)le 
Negroes and Whites, facial piotriision tends to disap|)car or lo be “reces- 
si\e.’’ It is for tliis reason that the majority of our mixed Negioids in ihe 
United States show little |)rognathism. 

Facial projec tion or prognathism is not very uselul as a c iiterion ol 
race because it is a recessi\e and easily suppressed feature. Since most 
races arc mixed, prognathism is only sporadically distributed, e\en in 
those dark-skinned groups of whom iheoietically it should be a dis- 
tinguishing feature. 

'I he chin projects forward most stiongly, as a rule, in people whose 
faces are straight rather than prognathous. Kxtreme aheolar protiusion 
masks the chin prominence and seems to be de\el()|)ed at the e\|)ense 
of the latter. On the other hand, many Kuropean tyj^es with degenei.ite 
masticatoiv apparatus show gieat nasal projection with weak, lecedmg 
lower jaws and poorh de\ eloped chin eminenc es. I here is some leason 
in the phssiogncjmic classification of profiles as convex iTi concase. I he 
ccjinex tvpe is a nasal tN|)<: tind the concave t\|)e a mandibulai t\pe. The 
former is ultra-modem, often dc'geneiate; the latter is piimitive and 
sometimes bestial. But if sour nose points the was. and sour c hin lags be- 
hind, it docs not mean that you have natural ciualifications tor sc lemilic 
investigation. Nor does a jutting lain ol a c hin imph either loic e of c liai 
ac ter or pugilistic a[>titude. You may demonstrate the two extiemc* t\|H\s 
of faces bv manipulating one of those old rubber dolls in which ihe 
featuies are moulded on a flexible, air-fdled, rubber sj^here. It vou push 
in ific root of the nose, the sides of the face and the front parts of the 
jaws f)ulge out, making a |)rognathous, broad-faced, concave tvpe. If vou 
scjuec/e the sides of the lace, the breadth is diminished, the middle or 
nasal portion is thrust c^ut into prominence, and the face is elongaiccl. 
Some such compensating interdependence of facial breadth, facial 
length, and facial projection is evident in different rac iai and individual 
types. Thrust-out jaws go with a pushed-in mid-facial region and ex- 
panded breadth. A protruded nasal region is usually a.ssociatcd with 
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an elongated and narrow face and recessed jaws. These variations and 
correlations of facial form are, in some cases, intimately bound up with 
function, but in modern races they may result primarily from evolution- 
ary tendencies inherent in different storks which have little or nothing 
to do with use. 

In the facial index, the length is expressed as a percentage of the 
breadth. If this percentage or imlex is less than 84, the person or group 
lalling within this range is called euryprosopic, or broad-faced. It the 
index ranges between 85 and 88, it is called mesoprosopic or mediurn- 
bued, if 88 or above, leptopiosopic or narrow-faced. On dry skulls, the 
mesoprosopic range is Ircjin 85 to 89.9; otherwise the indices are alto- 
octher comparable. 

Several diliiculties present an extensive utili/ation of the facial index 
lor |)urj)oses ol rac ial classilic ation. I he first ol these is its change during 
oiowth when the teeth are eiupting and the jaws arc elongating. During 
all these )eais. the facial index usually iiK leases; i.e., the lace becomes 
longei and relaii\el\ narrower. I hen, in middle lile, there is presumably 
a lesting pciioci during whic h the facial index does not change, except in 
so far as the ckjwiis ol the teeth wear down, invohing some slight 
shoi telling ol the face length. However, in old age, with multiple loss 
of teeth, the alveolar borders th.it previously lodged them shrink and 
aie absorbed, so that pronounced diminution ol lace length takes place 
and the index clecre.ises ag.iin. I heie are also the luiutional complica 
lions alreadv discussed, which suggest that continual and vigorous use 
ol the maslicaicnv ajipaiaius fiom inlancv onward tends to broaden the 
jaws and the whole lace, whereas jaws .nid teeth that liave no hard work 
to do mav become atlenuatccl and long. 

rinallv, we know little or nothing about the inheritance ol lace torm 
and the fai i.il index ex( e|)t that, apart from these lunctional and age 
interlereiK es. inheritance does seem to manifest itsell as a generally 
comiolling lac tor. We do not know that short, broad fac es are dominant 
over long, narrow faces, or how many |)airs of lactors control lace length 
and lace breadth respectiv elv , oi whether, in addition, shape lactors are 
involved. In such a stale ol ignoiance, about all that we can do with 
die facial index in racial classification is tc^ make sc^ine vague statement 
‘d)oui this or that type to the effect iha “the associated lace lorm is 
usually long and narrow" — or whatever it happens to be, accenting tc:) 
die metrical data available on samples of the type or according to one’s 
pt isonal morphological impression. Facial propc^rtions are probably re- 
l‘Ued if3 types of bexly build, as well as to racial inheritance. 
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EYES 

Poets and novelists rhapsodi/e about the color and expression of eyes, 
the arch of the eyebrows, and the length of eyelashes, but the form of 
the eye opening and the variations of the soft parts are lelt to the 
anthropologist for accurate description. II you leally want to know how 
to describe a pair of eyes with precision, consult the French anthro- 
pologist liertillon in his iiisliuctions loi policemen. There is nothing 
of beauty or romance in a French cletecti\e’s description of a ciiminars 
eyes: it does not grip the imagination, but it does catch the ciiminal. 

We all recognize tliat the e>eof the Mongoli*!!! clilleis maikeclly lioni 
that of the Furojjean because of its slant and its narrow opening. There 
are, perha|)s, onh iwoshaiph contiasied v.nieties ol the e\e in modem 
man — the Mongoloid e\e and the non-Mongoloid e\e. The non- 
Mongoloid e\e tends to be moie or less deepK recessed in its orbit oi 
socket and. in the male, is usu.dh oseihung by the blow lidges ami 
the eyebiows. I he Mongoloid e\e c h.iiac teristic alls Idls the oibit and 
protrudes slightiv, but the lack ol de\elopment ol brow i idges .ind the 
scanty esebrows ol the Mongoloid c onii ibute to this appe.uanc e. ( )lten, 
in the Mongolian ese, the outei halt ol the eyeball or that [)oition ol it 
co\cred by the upper lid seems to be in the* s.une \eitical plane as the 
fc^rehead immediately abo\e it. Anothei leason win the Mongoloid eve 
seems tc:) till the oibit is that it is e\tiemel\ l.itiv witlj^veiv thick lids. 
The lower rim ol the Mongoloid oibit juts lorward. and the entire 
cheek-bone or malar is not onl\ laige and lateiallv piojccting, but .dso 
sharply angled at the outside coi ner. This pai i ol the lac e in ilu‘ Mongol- 
c^id is usual I \ conciccI w ith a pad ol lat. All ol these lea tines, logcthei with 
the low-bridged nose, contribute to^he flat-hic eel a|)pe.iianc e ol this rac e. 
We usually think of slanting eyes as ha\ ing the outer c oi nei s highei than 
the inner. .Actually , the tiansserse axis ol the cve* o|H*ning lioin the 
inner to the outer c oi ner. may slope upwaid and out w .n d, clow nward and 
outward, or may be horizontal. Mongoloid c-ves, it is Hue. usualU h.ivc 
the external corners elevated, and a simil.n slant o( the eye, but not so 
marked, may often f)e observc‘d in FuropcMirs. Most eyes that aie not 
slanted upward arc liori/onial. but not a lew nanow laced pec)|)le show 
a slight downward and outward inclination ol the axes ol the eyes. In 
tidentally, eyc's slanted upward aie not usualls obseised in narrow’ lac ccl 
persons; the horizontal position of the eye ojicning is \eiy common m 
broad-faced people, and is characteristic of most who have brexui face?* 
but lack the Mongoloid eye. 
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No fold 



External rpicanthus 



Median fold 

^5. Hiimnn eye folds. (In c.uli tase the right eve is represented \ 

Aiiotiter fcMiuio ol the Mongoloid c\c is the small vertical opening 
tiiai gives it a slit-like appearance. This is due in a measure to the thick 
‘iiid overhanging upper lid. whit h olten has a fold of skin that drops 
over the free edge of the eyelid, paitially obscuring the eyelashes. 
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Indeed the principal mark of the Mongoloid is the arrangement of these 
upper lid folds (Fig. 65). When the typical European eye is wide open, 
the upper lid shows a sulcus or wrinkle running almost parallel to tlie 
free edge of the eyelid, but approaching it more closely at the corners 
than at the center. The edge of the eyelid from which the lashes grow is 
exposed all the way from the outer to the inner coiner. At the inner 
corner of each e\e is a small, reddish, conical body called the carun< ula 
lachrymalis, an island of skin containing sweat and oil glands. In the 
European eve, the carimcula is fully exposed. In the Mongolian eye, a 
fold ol skin may overhang the free edge of the upper eyelid from its outer 
corner clear across the eyeball, sweeping downward over the inner cot net 
and cc^ncealing the carimcula \:u hrymalis. This is the i ompleie Mongol- 
oid lold. Often it is not lecogni/ed as a fold, since it tr.neises the entire 
upper eyelid, obscuring the edge but showing no wrinkle. .\ (ommoii 
modification ol this (omplete Mongolian fold is the innei oi internal 
epicanthic fold, often referred to as the “Mongoloid fold. ” This inieinal 
epicanthus ftegins on the inner or medial pait of the upper e\elid in a 
fold that co\ers the free edge of the inner part and extends downward 
concealing the caruiK ula. 

.A third variety of eye fold is the external epitamhus. This begins 
somewheie about tlie middle of the upper lid and cvosscs the external 
corner of the eve. obsturing it and the fiee edge ol the ouiei |)()iiion ol 
the upper lid, A much rarer type ol eye fold is the median or (0\er lold. 
Tliis is a loop or fold of skin that liangs down over th7 middle [lart ol 
the upper lid, coveiing the edge in that portion, but leasing e\|)osefl 
both canthi or eve corners. I he median lold ma\ fx( ur as a ( ontinuation 
ol either the internal or external epicanthic folds. 

Tfie relationship fietween skin tension and eye folds is not simple. 
Certainly the disappearance of an inner e[)i(.inthir fold in the <oinsc 
of growth seems usualls to be related to elevation ol the nasal bridge .md 
taking uj) of slack in the skin. Again, the external epiianthic fold cl(‘ 
velcips most commonly in middle agcxl and elderly adult males, the skin 
of whose iippei lids has begun to bag over the outei corner ol theit le 
cessed eyeballs, pr(^l)al>ly l^ecause ol the loss of elastic ity and the ahsoip- 
tiem of subcutaneous fat. However, the external fold as an old- 
festation can hardly l)e due to the same causes as |)rodu(e the external 
part of a complete Mongoloid fold that runs ftom one corner ol the 
eye to the oilier. This complete Mongoloid fold is present in the young, 
the middle-aged, and the old alike, so far as I am aware. One would expect 
that the laterally and frontally jutting Mongoloid malar would sticiih 
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the skin at the outer corner of the eye to such an extent that no slack for 
an outer fold would be available. Obviously this is not the case. In spite 
of the prominence of the Mongoloid check bone, it is overlaid with an 
exuberance of fatty padding and loose, thick skin tissue. It is in precisely 
this setting that the complete, corner-to-corner fold occurs. 

I have observed that the median fold seems ( ommonest in young adult 
males wdlh low eye openings and recessed eyeballs, and there is little 
doubt that with the attainment of matin it> and the loss of skin elas- 
ticity sue h a median fold tends to merge with a devclcjping external fold. 
Flat temples (small cheek bones that do not produc e skin tension), deeply 
recessed eyeballs, and cnerhanging brow-ridges ta\or the development 
of the external fold in Kurojieans. 1 his Icjid larcly, it ever, appears in 
young subjec ts. 1 lie innei epicanthusor “Mongoloid fold” is commonest 
in inlants and children because lack ol height development of the nasal 
root is an inlantile leaiure. Further, because females are more inlantile 
than males both in nasal height and in absence or small si/e of brow'- 
ridges, the inner epicanthus is obseived moie liec|uently in tlie trail sex 
and, coiivcmm’' , the outer epicanthus in the males. 

llowevei, a low* nasal root in itself does not necessarily cause a fold 
over the innei coiner of the eye. Fhe internal e|Mcanthus is not par- 
ticulaiU common in Negroes, whose nasal roots are often low, although 
not so low as those of Mongoloids. (aniovisK enough, the great Asiatic 
anthropoid — the orang-utan — sometimes shows an inner epicanthus, 
while the African apes never have it. although thev also have Hat nasal 
loots. 

1 he Mongoloid eve, w ith its inner epicanthus cn' complete Mongoloid 
fold, is found in vaiving clegteesol development in umwI races c:)f Mon- 
goloid stock c^i Mongoloid inieimixtuie. When it occuis in non- 
Mongoloid peoples, it is probably due to the ai)peanince of a Mongoloid 
stiain latent in the aiuestrv, unless it he a pathological feature as in 
(letins and so-called “Mongolian idiots.” .\ncestral exuberance, not 
thvioid delicienc y. is the normal cause. 

On the other hand, it seems doubtful that the median and external 
folds have any Mongoloid signiluaiue; thev a[)pear rather to he age 
features. Of course, it is also possible that some inner epicanthic folds 
ni.iy cairy with them no implication of N!<mgoloid admixiiue. It should 
•h‘ noted that the internal epicanthus is stated to be normally present 
the foetuses of all races. 

I he details of the inheritance ol the various eye folds arc as yet im- 
perfectly known, nunn and Toz/er lound evidence that the “Mongoloid 
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fold’* (by which the internal epicanthus was probably meant) behaved as 
a dominant in crosses between Hawaiians and South Chinese, and was 
possibly controlled by a single pair of factors. However, tlieir data were 
insufficient for a conclusion other than tentative, riicre are also indica 
tions that the internal epicanthus is dominant in crosses between Kuro 
peans and Chinese, according to Tao. A couple of pedigrees in F.uropeans 
in which internal epicanthus is combined with ptosis (drooping ol ilu* 
eyelid) also suggest that tlie internal told is dominant, but, in this case, 
since it is associated with an abnormal condition, the data are not veiy 
useful. 

On the whole, the various characteristics ol the Mongoloid eye arc ol 
great utility in racial classification when composite laccs ot paiiially 
Mongoloid origin or White stocks with the possibilii\ ol Mongoloid 
admixture are being obser\ecl. I he occasional ok inrenc e of Mongoloid 
or pseudo Mongolc^id eyelolds in some African Negioes and panic ularly 
in the little, yellow Bushmen and Hottentots is a pu//le. I shall post|)one 
consideration ot it until the geneial position and allmities ol the irish- 
men are up lor discussion. 

NOSE 

An inc]uisiti\e and curious person is called “noses,” but intellt^( lu.il 
curiosity to a gteat extent accounts lor tn.m's mateiial tiiul meiu.d 
progress. Anatomic alls, the mote highlv e\ol\e(l man is. the “nosier” 
he IcK^ks. I haN c disc ussed in a pre\ ious section ( pages lSf1-l.S;r the e\olii- 
tiem of the Ituman nose (rom the anthiopoid and lowc i prim.itc* i\pe. a 
prcKCss maiked bv the ele\ation of the l)iidge. the leiention ol a hioad 
nasal loot, and llic de\elo[)ment of n.isal sills and spine, as well as l)\ 
the downward growifi of the tip and the dillci eiitiation of the laieial 
wings bcjunding tlie nostrils (iliealae). No model n human i\|)e displass 
markedly anthiopoidal c liarac terisiics ol the soft parts of the nose nor. 
indeed, ol tlie nasal skeleton. To have a nose like an ape, you would have 
to be one. 

Here we are concerned witli racial differences in nasal form. l et ns 
first examine the pro|)OT tions of the nose. es|>e( ially its brc*adth relainc 
to its length. f)n the skull, tlie length of tlie nasal skeleton is mcasiiKcl 
from the juncture o( the middle point ol the nasal bones and the frontal 
bone af>ove, to the inferior l)ouler of the aperture below. The greatest 
breadth of the aperture is also measured with calipers and expressed as 
a percentage of the length. If thi.s index falls under 17. the nasal apeiittte 
is said to be Icptorrhine c^r “narrow nosed": if between 17 and 51, niesor- 
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rhine; if over 51, platyrrhine, “broad-nosed.” The nose length of the 
living person is measured from the same superior point to the juncture 
ol the septum with the upper lip. and the l)rcadth is measured between 
tlie alae oi wings. T bus, the nasal index on the living does not correspond 
( losely to tliat on the skull, sine e the solt paits ol the nasal wings extend 
beyond the sides ol the bony aperture, and the tip and septum are below 
the nasal sills and s|)ine. 1 he lange ol the nasal index on the living sub- 
je( t is higher than on the skull; leptoi rhine indices are those below 70 
and (bainaenhine oi platyrrhine indices those of 81 and over. 

riic nasal index has long been (onsidered a signilicant measure of 
ia(ial dilleieme. 1 he Negro is nol(ji iously broad- and short-nosed; the 
Mongoloid usually has a slu)it and moderately bioad nose, though the 
width is not ex.iggetated as in the Negro. Mongoloid nasal indices are 
prexailingls meson bine. 1 be nati\e Australian, a very clearly marked 
ra( ial tN|)e, is e\(essi\elv platsirbine, and the narrow’ nosed groups are, 
lot the most pail, the Whites ol l.urope, Asi;i, and Noith .\lrira. There 
is, howe\ei. a wide age and sex \anation in the nasal index. Almost all 
( liildren and i.dants aie plalMihine, bet.uise the greater |)art of the nasal 
breadth is de\elo|)ed eaiK in lile, while as \et the jaws are small and 
the I. tee and nose short. Ihxause ol the lessen depth of tlie jaws of the 
lemale, the nose in this sex lends to be relaiiselv bro;idei and shorter 
than in the male. Ion tber. iheie is no doul>t that Irom middle life to old 
age the nasal tip tends to iiuieasc* in length and olien to beionie some- 
w h.u ciepi c ssed. The nose sags tow.u d the (bin, thus conn ibuting to the 
nut ( 1 ai kc i elle( t ( re.ited b\ Mi . Puiu h and the w itches ol fairy lore. The 
iias.d index tiu-n dtHie.ises lonsideiabh lioin inlancN to old age. 

A (uiieiit aiiihiopologit.il view is that the loini of t»u nose is affected 
b\ t be teinpei at in e ol t be air babituallv bre athed, broad-nc^sed races w ith 
\vid(* nosti ils usuallv li\ e in hot t liin.ues .ind t .in siuiil uj) great draughts 
ol the w . 11 111 an wilhoul looling the linings of the respiratory organs. 
On the other h.ind. the \ei\ told air ol far noithern lands must be 
hieathed in smaller ipi.uitities to pievtmi the lowering of the body tem- 
peiatine. \ n.iirowtn nas.d .i|)eiiure leduies the volume of cold air ad- 
mitted to the lungs. I he high, narrow nose ol the North Furopcan. lined 
'^ith thin iniuous membrane (barged with bU^od, warms the air as it 
goes through the nasal pass.iges. miuh as .n our nu^dern heating systems 
plate radiatois in ironi ol the windows so that the air admitted to the 
»<>oni may be warmed as it enters. Here again, the Fskimo is invoked to 
httnish evidence of env iionmental modilic alions. lor the Fskimo shows 
die narrowest nasal apc'riurc' and the* most Icptorrhinc nastil skeleton of 
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all recent human groups with the exception of some North Europeans. 

Thomson and Buxton were the first to show that the average nasal 
index of groups is closely correlated with the average temperatures and 
average relative humidities of the areas they inhabit — the higher the 
temperature, the broader the nose and the higher the nasal index. TIu n 
found that they could predic t with lair accuracy the aseiage nasal index 
of gioups from these climatic conditions. '* Later, A. na\ies lesurxeyed 
the problem and. in the main, confirmed their conclusions. IlowcNei. 
Davies discos ered that the closest relationship lav between the nia\i 
mum mean monthlv temperature and the maxinunn mcMii inonthK 
relative humidity. The breadth ol the nose seemed little allected bv iIk 
cold of winter and mostlv by the greatest heat of summer.-'’ In |)lotiin^ 
the world distributi(m ol aveiages ol the nasal index against predictions 
based upon ihecliimite, it was louncl that a fail agieement was obtained 
in mexst aieas. but. in some regions, the jMipulations had much narrower 
or much w icier noses than c limaiic expen tation. The disc repam ics seemed 
tocx’cur [)ariicularl\ in legions that have been subjected to immigiaiion 
and change ol |)opulaiion in the past two or three millennia, sue li as 
India (which was invaded bv n.ii row nosed \i van-speakers alxiiit 
2000 B.c:.) «md the Xmeiicas, which the coiielatois ol nose bieadih and 
climate have assumed (piob.dilv ei ronc*ouslv ) to have l)een peopled 
within that space of time. I hese recent immigrants are supposc‘d not to 
have had time to adapt to iheii new c limatc* as lesju’cts the nasal index 
Davies aigues very reasonalily that the modilic aiion of the n.isal index 
in res|H>nse to env ironn\ental iec|uiiements is neither so rapid noi so 
radical as to invalicLite its use as an ethnic or lacial critciion. A s(t‘pli( 
might assert that the correlations between the nasal index and c Innaie 
amount to little more than this: broad-nosed or platyrrhine .\egioids 
are the indigenous inhabitants of most of the tiopics of the Old Woild. 
whereas narrow -nosed Whites and meson lime .Mongoloids are lound 
prevailinglv in the temperate /ones. Wheic vei Whites or Mongoloids 
have impinged upon or entered Negroid are.is, inter mixtnie with .\c 
gToids has taken place, giving rise to intermediate indices ol the- nose in 
intermediate gc*ographic al /ones. I hiis, most of the giad.itions ina\c i.igc* 
index that .seem tcj be in step with c lirnate wcnild be nothing more ili ni 
group averages lesiilting horn intermixture ol broad-nosed and naiiou 
nosed elements in dilfcient proportions together with their hybrids. Ac 
tually» I am not inclined to disrni.ss the coi relation in this contempinons 

*• Thomiion and Riixion, "Vfan> Nanai liiilrx." pp *)2 122. 

**Oavl«. "A Rc-scirvey of ihr Vforpholog> of ihr Niw " pp S.S7 -SS9. 
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manner. Selection ot nasal breadths suitable for various climatic condi- 
tions may well have taken plate, in additic^n to the race mixtures or 
mixtures of nasal forms which indubitably have taken place. However, 
there are some glarinjjf examples of stocks long resident in areas to which 
their nasal indices arc not climatically adaj^ied. Notable are the ex- 
cessively platyrrhine liushmen and Hottentots ol South Africa and the 
now extinct |)lalyrihine lasmanians. I'Aideiuly tlimatic selection of 
nose lorm has not taken |)la(e in these stocks. II it has taken place any- 
where, it must be a very slow process, in ccjiurast with the rapid oscilla- 
tions that have been obsei ved in the cephalic index. 

It is dilhc tilt to measure acc urately the length oi the nose in the living, 
pnnci|).illy because the finding of the point called nasic^n (llie middle 
ol the juncture ol the nasal hc^nes with the frontal hone) is often uncer- 
tain on account of the o\ criming soft parts. Since the nasal diameters are 
\et\ small, a deviation cjf a millimeter cjr two in measm inii the Icnsth 
Ol hre.idth of the nose causes the nasal index to fluctuate over a wide 
lange. Further, as 1 ha\e said, the nasal index on the living is only roughly 
comparable with that taken on the skull. lh‘c.iuse ol these technical dif- 
liculties and because of the possibilits ol adaptive alteratic^ins in the 
loim ol the nose, the nasal index has a limited value as a lac ial criterion, 
its signific anc e being resit ic ted to sue h giou|)s as show exit erne variations 
ol platytihinv ot leptoirhinv. 

rite shajie ol the nose is muc h more impoitani than its absolute or 
lelaiive dimensions, rnlortunatelv , henvever. there is nc:) practicable 
method of measuring nasal foini. It must he described. The nasal roc^i 
i> that poition of the nose between the eves and at the juncture of the 
nasal skeleton with the rtiiddle patt of the loiehead. it i ia\ be depressed 
below the level ol the glabc’lla or median frontal emrience, or it may 
be at the same level. It mav be high and nanow. low and broad, or of 
medium proportions. The lieight and brc‘adth ol the biidgc of the nose 
vaiv similarlv but not aluavs in the same clitection as the* nasal rcx>t. .A 
nasal root of medium height and breadth m.tv Hate I'nit into a broad and 
high bridge*, lor example. I lte profile* of the nose itt» hides the lateral 
vu‘w of the root, the bridge, the tip, and the sepiuitt, which separates 
the nostrils. Ibsu.illy. the toot ol the nose dij)N do\Nnward just below the 
ti.ision legioit. and the itasion [toini itsell ma\ be deeplv depressed il 
die gl.ibella rt*gion ol the lorehc'ad (jus ibove the ttose and between 
the eves) is protttinent or swollen. II glabella ts, on the contrary, flat, no 
tiasion depression is olKservable, although the di|) below nasion is usually 
ptesc*nt. ‘Straight * nostxs are those' that exhibit no concavity ol the 
bridge in profile below the* subnasictn dip. (ioncave noses are saddle- 
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shaped; tlie deepest portion of the concavity is usually in the middle ol 
the bridge. Convex noses are of varied profiles. Below the sulinasioii 
dip. the bridge rises into an elevation whi( h may be high up on the 
bridge, in the middle of it. or at its lower end. lielow the elexation, there 
may be a straight slope leading to the tip, or a slight dip may inteiveiie 
between the bridge elevation and the convexity of the tip. Coiuaxo 
convex noses are transitional between coiuave iind (onvex [oims and 
hard to distinguish. The subnasion dip in this torm ol nose is deep, and 
below it the bridge rises to a convexity *it its inlerior extremiiv. Mu* 
tip and tlie septum of the nose are built upon laiiilages. I he lip m.u 
be thick or thin, bluntly rounded or sh.iiplv pointed; it inav be snubbed 
or pushed upv\aid. “retrousse”: it mav be hoii/omal, depressed, or 
“hooked." .Again, the septum that loims the juiuiuie ol ilu‘ nose with 
the lip mav be hori/onial in |)rohle. iiu lined upward horn the lip. oi 
downward; it mav be stiaight. concave. oi convex. 

The wings of the nostrils (alae) mav be thin ;m(I ( ompi essc’d. bio.id 
and Haring, or intermediate. I hev mav be oti .i level with the nasal sep 
turn, or thev mav be aliac lied to the c heeks lauher bai k so that the n.isal 
prc:)file reveals tlie septum and a poiiion ol iniiei wall of the nostiil 
The nostrils themselves mav be .ilniosi lound. bioad oval, or nanow 
oval, and, w hen oliserved fiom belov\ . iheii long .ixes mav loiiii an .u me 
angle with the nasal ii[) above, an obtuse angle, or. in some vei> plat\i- 
rhine foims, the direc lion of the lc»ng .ixes ol the nosti ils mav be neai 1\ 
transverse so that thev loini almost tv\o iiglii .ingles, m.. 

It is evident that the nose in the living is an oigaii exiiemelv tniii 
plicated in form. I his cbmpU'xitv is fuithei iin teased bv the* fact that 
all of the different |)ai In mav be c ombined in most of iheii possible vai la- 
tions with the variations of eveiv othc-i p.iii. 

The nose is also li.ible to c h.mge of loi m c .msed b\ ai i idem oi dise.isc. 
A broken biidge makes a hum|> on the nose*, a dedicated sc*|)tuni skews 
the nose and causes asvminetiv of the* nosiiils .md wings; ahoholisin 
sometimes pioduces a piobosc is-like enl.ugemeiit of the nasal ti|) that 
is called “f)rand\ nose” f.ic ne ros.icea). 

In spite of the iniric ac y of < ombin.it ion in dillei c ni parts of the nose-, 
certain general ty[)es of nasal loim aie i;h iailv tvpic.il. Flic Ncgio 
par excellence has a slightly de|)ressed loot which is low' and liioad: the* 
concave or straight biidge is of gieat lireadtli and h»w oi of mcdiuni 
height; the lip is thick and bulbous and usuallv turned u|)ward, die’ 
wings are very thick and Haring, the nostrils lound or with iheii 
axes directed transversely and frontally v isibic*. I he se|)tiim is tide k aiul 
inclined upward, although viewed from the side it is convex. I he w 
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nose is short and very broad at the tip and win^s (Plate 28). Nevertheless, 
many Negroes do not show all ol the leaturcs ot the Negro nose in their 
iy|)iial develoj>iiieni, and when there is a slight admixture of non-Negro 
|)l()()d, as is trequently the (ase even in Alrica, the nose shows some re- 
Imcment ol form and proportions. Phe Australian nose is much like that 
ol tlie Negro, but the root is more deeply depressed, the tip even larger, 
and the wings more exaggerated in their spiead. Tlie nose ol tlie Oceanic 
Negrito sometimes shows a (aintly anthropoidal feature. The bridge 
and root are not so broad as in the true Negro, but the tip is poorly 
deveIo|)ed. the lound nostrils directed forward instead of downward, 
and the thick semicircular alae surrounding them recall the circular 
and swollen alae of the gorilla. Oceanic Negroes (Melanesians and 
I^ipuans) do not show the exaggeiatecl lorm of the Negro nose but tend 
to have high and olten convex bridges and dei^ressed tips (Plate 30). 

The Mongoloid nose clilhas Irom that cjf the Negro in that its root is 
much lower and not so broad and is almost never d,e|)ressecl at nasion 
(Plate 31). Olten the Mongoloid nose shows practically no elevation of 
the loot, d he* bridge is also much lower than that of the Negro and 
much narrower. The ti|) is not swollen, and the wings are much thinner 
and less liaiing. The nosiiils are round or bioadl) oval and directed 
loiwarcl, the tip and sc*ptuin elevated. 'I'he septum is thinner than that 
ol the Negio and does not usuallv show a convexity. In profile, the 
Mongoloid nose is stronglv concave, whereas some Negro noses arc 
slighth convex and nianv siiaight. d he Mongoloid nose is more infantile 
than that ol the .Negro. Ol course. Mongoloid peoples display a wide 
langeol nasal v ai iaiioii. I hav e desc ribed what I believe to be the tvpical 
and c hai ac terisiic development of the nose in this gre»t human stock. 

Nose loiin among the Whites usuallv dilfers Irom Loth Negroid and 
Mongoloid tvpes in the* gi eater height dev elc)|)ment ol root and bricige 
.uicl in their diminished IruMclth, in the elong.ition of the tip. and in the 
compression ol the nasal wings. 1 he le.ist c haiacteristic nasal form fcjund 
among Whites is that of the round-headed, round-faced, brunet, and 
line kset (lent 1 al I* uro|)e.ins. olten c ailed the “.Mj^ine race. In this group, 
the nose is likedv to be somcwvhat shoit and broad without the excessive 
n.urow iiess and elevation of loot and bridge c iiarac feiistic of Nordics and 
Mcditen aiu'ans. Its jn'olile is seldom convex, oltenest siraiglu, and oc- 
casionallv concave. The tip is of medium hic kness and elevated, the alae 
‘*ve of moderate lateral extension: and the nostrils are partly v isible from 
die liont, since the septum is inclined u|)ward. I he wings are attached 

die septum level so that there is little lateral visibility of the nostrils. 
1 his is an infantile and "lilolihv * lorm of nose iind differs from the 
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Mongoloid form principally in its much greater height development ol 
root, bridge, and tip. 

The characteristic nasal form of the long-headed, oval-faced, bruiici 
Mediterranean subrace is leptorrhine and siiaiglu-bi idged. Root and 
bridge are rather narrow and of medium height or higher; the tip is 
usually prolonged downward to the hoii/ontal septum l)ut is not de- 
pressed. The wings are compressed or ol medium s|)iead and olien au* 
sufliciently recessed to show in profile part oi the innei wall ol the nostiil 
(Plate 

The Nordic nose differs from that ot the Mediteiranean in its greater 
height, diminished width, increased length, and e\tiemely “piirdred" 
wings (Plate 2h. 'Fhe bridge is oftener (on\e\ in Nordics, aird the tip 
is sharper and sonretinres slightly depressed. The t onvexits ol the Nordic 
bridge is likelv to be high upon the nasal Irones. rrraking an “acjuilirre ’ 
or “Roman" form of nose, riiis long. thin. (on\e\ t\pe ot rrose is he 
quenilv seen alscj arrrong Semites ot .Medittnrane.rn subraie. es|)e(iallv 
in hawk \isaged Arabs, who oiten show markt'd depressrori ol tip and 
downward slope ol the se|)turrr. uithoiri, however, the trp thickemn;^ 
and alar flare char ac ter istic ol Ar rrreiroids. 

Certaitrh the irrost distinctive fornr ot the nose in the White* rare is 
that oiten described bv anthropologists as “\rrrrenoid" and known lo 
las .\nrer icans .md W'estern k uropeans .rs “ Jew ish" ( Plate 2")). This nose 
is reiirarkable lor its grc‘at length, great height, corrvexitv. and dc pressiorr 
of its thick ti|). It IS trot a narrow rrose. especi.illy at its^ower cird, wiruir 
shc^ws heavs wings c uivirrg back so as to expose a large* part ol the* inner 
wall of the nostr ils. \'er \ often this kind of nose has no clepr ession eitlier 
at nasion or below it but continues the foreh(*ad slope* without a dip. 
ending in a tine k. rounded, and de|nessed tij) with a concave and down- 
ward sloping septum. l ire erninenc c oi hump in the hr idge nrav be* vei v 
marked or harcllv [)eic eptible. but the tip is almost invar iahiv thickened 
and depressed and the wings coarse and rec uived. I his nose w.is found 
among the ancient Sunrc*rians. babv loniairs, Ass\rians. Hittites. and 
Persians, and it is an inesca|)able leature of man) Ssrians. Armenians, 
Jews, (ireeks. rurks. arrcl other Levarrtine peoples of today. rriodilied 
form of this nose with a considerable refinement of the tip and wings 
occurs in the tall, trrac hvc e[jhalic Balkan giotip called the Dinaiit siil) 
race (Plate 2.')). In its more [ironounced development, the .\rmetio»(l 
nose usually occurs in a hrac hyceplialic physical tvpe with a vety luglt- 
‘*sugar-loaP’ head which slopes steepls up liom lire eyehrow region to 
a peak far back on the parietals and is then cut down almost vertic dlv 
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so that the occiput appears flat. The face is long with somewhat promi- 
nent malars. but the chin and jaws are not heavy. 

A remarkable caricature oi the Armenoid nose may olten be ol)SCTvcd 
among Melanesians, Pa])uans (Oceanic Negroids), and occasicjnally else- 
where. I his has been called the “pseudo-Semitic ” nose or the “hy- 
brid nose.” The nasal root is ol moderate height and breadth or 
cNcn high and narrow; at the bridge, the l)readth and height are very 
gieat. and the profile of the nose in this region is strongly convex; the 
tip is ti cnicndously thickened, elongated, and depressed; the wings are 
as flaring and thick as in the ordinary Negro nose, and the septum is 
strongly convex dc:)wnward. Why this exaggerated imitation of an Arme- 
noid nose should ap|)ear in New (kiinea is a mystery. A similar nose 
appears, ecjually mysteriously, in twcj or three individuals cjf the fifth 
generation hybrids lesulting from the cre^ss c^f the English mutineers of 
the Bounty with the Polynesian natises of Tahiti. Here, as often else- 
where. it goes with c uriy hair. 

Proh;d)ly neitlier the “Armenoid” nose nor the pseudo-Armenoid or 
'‘h\l)iid“ no«e reprc‘senis a jjure racial nasal type. They are rather corn- 
hinalicms ol dominant nasal features emerging from extensive racial 
(lossings. 'Miere is reason for believing that a high and narrow nasal 
root is a dominant feature, as is also a high and convex nasal biidge. But 
gieat bieaclth ol the bridge also appeals to be dominant. Similarly, thick- 
ness and depression ol the li|) and lateral flaring of the wings, with down- 
ward convexitv of the septum, may be featuies that persist in race mi.x- 
tiires ai the expense of recessive develo|)ments of the same jxirts. Thus it 
is possible to rc*gard the Papuan nose as the combination resulting from 
the mixiuie ol a Nc'gioid ivjie of nose, having a broad f.Mclge, thick tip, 
and flaring wings, with a ncm-Negioid tvpe, in which die root is high 
and nariow, the bridge convex, and the lij) elongated and depressed. 

I he recent aiuhio|)ometric studies of Dr. Henry Held in Iran in- 
dicate that the basic tvpe there is a massive-lie.ided, brunet dolichocephal, 
With a very long, heavv face and a cories|)ondingly long, very high, and 
lather wide nose. I his nose is usually slightly to markedly convex, but 
tnav bestiaight. It now seems piobable to me that .Mediterranean Semitic 
and Aimenoid noses mav be a legacy from this stock in admixture with 
iiioie grac ile Mediterraneans or lound-headed .Alpines, I'h ' huge nose 
the lianian plateau type is in harmony • ith the general si/e and mas- 
sive bony struc lure ol the elongated lac e. It is pc^ssible that this dominant 
nosi* form has been grafted uj)on Mediterranean and .Alpine faces, for 
whic h it is really too huge, involving in the piocess elongation of the tip 
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and exaggerated buckling or bowing of the bridge. This may seem a 
fantastic idea, but disharmonic proportions fre(|ucntly are inherited. 
Many persons inherit teeth that are too large to be accommodated prop- 
erly in their constricted alveolar arches. The maxilla and the mandible 
in some civilized stocks are undergoing rapid aiiophic rediu (ion, but the 
nose continues its exuberant evolutionary giowth or, at any rate, more 
than holds its own. 

The American Indian shows a Inbridi/ed nose lorm (IM.ites IkS and 
34). The nasal root is usuallv n.inow but rather low and without a nasion 
depressic^n. I'he subnasion dip is pionouiued. and the bridge rises into a 
convex eminence. Olten this convex biiclge is laihei bioad. I he ti|) 
is prolonged and olten bent downwaid or depressed, but it is not thick 
or coarse. The lateral Hare of the wings is verv pionounc ed. and these 
arc stronglv recurved, laving bare the innei nostiil walls, but the wings 
themselves are not thick. The lesulting combination is a high concavo 
convex nose w ith a long and depressed tip and c onsidca .ible bii aclih 
across the w ings. I his nose seems to be the lesult ol the supi i imposiiinn 
of a dominant, acjuiline nasal loim upon the low. concave Mongoloid 
form. 

Beyond those that have been dc’setibed, theie arc* [)iol).d)lv no ivpes 
of noses that are laciallv distinctive, with the possible exception ol tlie 
Biishman-Hottcntot nose which looks like a Mongoloid Negioid hvhnd 
nose (Plate 30). It combines the exaggeiatcd inicioi bital width and 
broad nasal root ol the .\egio with the lack ol lu igbi dev clo|)meni c)l 
root and biiclge and the* cleeplv concave* profile ol the* Mongoloid. I lu‘ 
tip shows the swollen bulbous chaiactci <d the* .\cgio: the* nostiils aic- 
round and fiontallv visible as in both paiental ivpcs. and the* wings 
have the excessive s[)iead commonlv seen in Ncgioids. 

Space foil)ids a lull disc ussion hete of the some* what iiuonc Insivc* and 
inade(|uate d.ita available* on the inherit. me c ol nose loim. I piopose to 
state merelv my impression.s. basc*d upon a considc iaiion cd the behavior 
of nasal leatmes in c rosses belvsec n W hites and Nc gioc s. between Whiles 
and Polvnesians. Whites and Mongolc^iids. and in clilleic nt stoc ks w ithm 
the White lace. High n.isal loots, biidges, and tips aie jDiobablv domi- 
nant, as are also convex bridges and depic-ssed tips. It seems piobahic. 
however, that broad roots and broad biidges aie also dominant, l)nt (In' 
dominance of broad nas.d roots .seems toappiv lathei to the* intc-roi bital 
space (especially the frontal proc essc*s ol the* maxillae) lathci than m 
the upper portions of the nasal frones themselves, in which piogicssivc 
narrowing may be notc'd, olten even in the skulls ol Mongoloitl'* 
appear to have very broad r(K>ts. I am inclined to think that (laimS 
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alae or wings of the nostrils are recessive but not bulbous tips. The 
brcacltli of the nose measured on the living across the alae usually shows 
average intermediate values in crosses between broad-nosed and narrow- 
nosed sto( ks, with a mean a{)proaching closer to that of the parental 
sii'iiin with the wider nose. Probably more than a single pair of inherit- 
ance lac tors is involved. 

I he nasal index is a ratio based on the ellect of too many factors to be 
ol much use in genetic analysis. 

EARS 

Kars escape notice unless they arc outstanding and obtrusive. Yet thev 
are individually c harac teiistic — sc^ much so that c riminolcjgists measure, 
classify, and desciibe them in minute det.ul. Mej/art had a peculiar 
anomaly ol the pavilion of the ear. but it probably liad ncjtliing to do 
with his musical genius. When I travel in the subway, 1 olten look at 
e.n s. Most ol them at e meclioc re, and those that are iniercsting arc usually 
iigiv. 1 once knew a gill who was verv beauiilul excepting her ears, but 

I ahvavs Irnl to look at those ears. 1 hev were long, flaccid, fish-belly 
white a|)pendages. which looked moic* like bleached oysters than shells. 

II that gill has any children. I hope they have not inherited her cars. 
Khe external eai has been |)Ut bv man to uses other than that of catching 
sound waves. Khe U|)pcr pan ol the e.ir mav serve as a rest lor spectacle 
hows, pens, penc ils. I he lobe is pieicc*d bv women and savages tc:) receive 
Ol nameuis and bv doc toi s to extiac t blood to lind out w hether the c^wner 
ol the c*ai is anemic . \’et this useful oigan is little known in ils racial varia- 
tions. 

Negioes .ind Negiilos h.ive shoii. wivle e.irs; Whu- ^ have longer and 
iiauowei eais; the longest and relaiivelv tlie n.n lowest e.irsseem to occur 
m .\usn aliaiis, Mongoloids, and some Whites (eg.. \inu). Professor 
K. P>. I»ean distinguished among the n.uives of the Philippine Islands 
at IcMsi eight ivpes ol cMis, eac h ol whic li he thought was associated with 
.i deluiiic* c lanial, facial, .uid bodily mot phologv . Most of these ear types 
also occur in Europeans, bean’s obseivations recjuire confirmatory 
studies. 

I he only distinc tive r.ici.d tvpe ol ear known to me is that of the 
bushmc‘n and Hottentots ol South .Miica (kig. Iihk This is a short, 
hio.ul cMr. with a veiv clee|> loll or in. Icling ol the helix (rim). The 
uppei bolder lic\s vei v c lose to the luMcl and is sometimes attached to it. 
I his suiietior border runs back almost hori/onially . making an approxi- 
*‘*‘1^* light angle with the hindei border. Ihe lobe is very small or 
‘il>sent. and there is no “Oai win's point ’ This Bushman ear seems to 
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be a variant of the Negro ear, which is usually small and round with 
little or no lobe. The lobe is most developed in Europeans and Mongol- 
oids, but these stocks oftener show a comparatively unrolled helix and 
more frequently have the cartilaginous knob or point on the edge of the 
helix where the upper and hinder borders join (Fig. 66). This “Darwin’s 
point" is, of course, the vestige of the free tip of the mammalian ear 
(Fig. 33). 

The attached or "soldered” ear lobe is a more primitive feature than 
the free lobe and probably occurs oftener in Whites than in Negroids, 


Lx>w t>pc High l\pc Darwin’s point 



Fig- 66. .Some of the variations of the human ear. 

who fretjucntly have no lobes at all. Ihu it is start (*ly |)t)ssil)le it) asseit 
that the ear of the White is more highly e\t>l\e(l than that ol ilu* Ne:_’io 
or vice-versa. Fhc small Ne^it) ear, with its narrt)wly rolled helix, is ter 
tainly not primitive. A primitive ear should be larL;e, with an unrolled 
helix. The chimpanzee is the tmly anthropt)id with an ear unieiluted 
in size, and even among chimpan/ccs. the baltl-hcaded variety is said 
to display this “stigma of degenerat y.’* Kuit)pean ears are more 
chimpanzee-like thaa those of Negroes because they are largci and 
oftener have unrolled helices. The lobe of the ear, which is well de- 
veloped in Europeans and Mongoloids, is thought by some to be a 
progressive feature. Yet it sometimes cxcurs in the small and otherwise 
degenerate ear of the gorilla. I am inclined to regard the lobe as the 
useless* fatty excrescence of a vestigial organ. 
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The ear is relatively shorter and broader in infancy and during im- 
maturity than subsequently. In middle-aged and elderly persons, this 
organ has a recrudescence of growth and becomes much larger and more 
elongate. Particularly the lobe (when present) increases in length. These 
age changes render ear measurements and indices of small use for pur- 
poses of racial classifications. Observations on the minutiae of ear form 
clearly indicate that they arc inherited, but the details seem to be familial 
variations rather than racially significant features. 


Lirs 

The Negro has the only form of lip that is racially distinctive. The 
thick, puffy, and everted Negro lip represents a highly evolved form, 
which, nevertheless, does not seem to dominate completely over the 
lips ol lesser thickness that arc more anthropoidal. Non-Negroid races 
show a diminished lip thickness, which probably reaches its minimum 
among certain European stocks. For practical purposes of racial distinc- 
tion, the lips are of little value unless there is a Negroid strain in the 
lace uiuh*! c 'iisideiation, when it is often betrayed by eversion or thick- 
ness oi membranous lips. The integumcntal lips are thicker in all non- 
Kuropean stocks than in Whiles. Here again the Negroids seem to stand 
at the larihesi remove from the Kuropean races, while Mongoloids are 
in an intermediate |)osition. 

Marking the boundai ies between the lips proper, or membranous lips, 
and the integumeiital li|)s (u|)on which, in males, the moustache and 
the goalee may grow) there is often a "lip seam." In Whites, this is a 
white line usually more disliiic t on the upper than on the lower lip. In 
Negroes and other heavilv pigmented grouj)s, the lip seam often takes 
the form of a prominent ridge lighter than the skin in color (Plate 28). 

I I\C;ER, palm, AM) SOLE »»R1NTS AS RACJAL CRITERIA 

Everyone knows that the variatiems of finger prints are used for in 
dividual ideniilic ation because it is easy to select, in any set of prints, 
a combination ol pattern and peculiarity ol ridge detail that is uni(|ue. 
Ehere arc also some racial differences in linger prints. The ordinary pat- 
terns of the finger prints inc hide the arch, the loop (which may open 
inward — ulnar — or outward — radial), and the whorl, oi spiral. Ulnar 
loops are commonest in man and occur in between 45 and 65 per cent of 
dl prints examined. The radial l(M)p seems to vary between 2 per cent 
ind 6 per cent.-^® One of the most convenient, quick methods of com- 


Dankmcijcr. “Some Anihro[X)logiral Daia on Finger Prims,'* pp. 377-588. 
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parison is to tabulate the percentage of arches against the percentages o\ 
whorls, counting all digits together. Arches generally diminish in fre- 
quency as whorls increase. The following table gives roughly the range 
of human racial variation and includes also data Irom 20 sets of chim- 
panzee finger prints.*’* 


TABLE 6. PERCENTAGE FREtH ENCIES OF \R( HI S \\1) WHORI.S IN THE 
UNGER PRINIS OF MAN AND CHIMP \\/I E 


Fiiice. Penfile 

Imestif^ntor 

\uniht'r 

W'liotls 

Ajcfirs 

Americans 

Greenland Fskiinn 

Ahcl 

hS 

72 2 

OK 

Ma\.a. Tarahniiiara 

Lee he 


M r> 

1 5 

Arapahnes 

Dow nev 

->ll 

17 () 

•1.0 

Coinanches 

(aimmins, C>oldstein 

1)7 

n .1 

()1 

Ma\as 

Cummins. Sieggerda 

127 

1.1 2 

7 0 

Mongoloids 

Cliinesc 

KuN) 

.^00 

FiO 7 

1 I 

Koreans 

kul)o 

7(M) 

r>2 

2 i 'l 

1 ndoncsian - Nf aia\ s 

|apanrse 

Hi ratio 

I2.hll) 

50 1 

1 2 

Menangkahau Mala\s 

kleiweg tie /waan 

')00 

15 1 

1 7 

Niassians 

'* ** 

1 ,.‘^00 

.11 7 

2.1 

|a\aiu'se. males 

Dankineijer 

1 .0011 

.15 0 

2 7 

lavancse. females 


1,00(1 

12 7 

11 

\N lutes 

\imi 

Hasehe 

"i’) 

11 s 

2 9 

Jous 

( umiiiins. Mitllo 

200 

12 7 

1 2 

Italians 

Falto 

l.')70 

.11) 0 

1 7 

Freiuh 

ILin le 

r).o(M) 

20 1 

12 

( tern] a ns 

Ht indl 

fto.ioo 

10 s 

1 9 

Hungarians 

Bonnev ic 


12 1 

.5 0 

PortiigiK so 

1 opes 

1 ,000 

2<» s 

5 5 

OancN. males 

Bii^ge 

HO.ti'il 

20 ,s 

5 1 

r nglisli 

C ollins 

'i.noo 

2(( 2 

5 0 

RiivsiaiiN, males 

Sfinentivsk) 

1 1 .000 

12 1 

()2 

Russians females 

I1.(M)0 

27 1 

K 1 

.Spaniarris 

Olori/ 

10,000 

.10 1 

C> 5 

Noru egiaiis 

Bon nev IC 

21. 'dS 

25 7 

7 1 

Dut( h. males 

Daiikmcijcr 

2 222 

20 2 

7 7 

Negroids 

NegrrK-S. Sierra I eoiic 


.in 

2H.5 

h 1 

MulattCK's, {aniaica 

Davenport, Stc'ggerda 

211 

21 7 

0 5 

Efc Pvgmics, C>>ngo 

Dank met )er 

207 

19.0 

10 2 

Chimfmnztes 

C'aimmins, Spragg 

2h 

19 l» 

I 5 


Racial differences discernible from the above table are noi impressive. 
The (Greenland Kskimo and the (iongo Pygmies stand at opposite ends 
of the series, llie former with the highest penentage of whorls and the 
lowest of arches, the latter vice \ersa. Both of these isolated and priniiti\e 
groups, which arc also rac ially far apart, are separated from the con 


>1 Cummins and Spra^. " Derma toglyph in in ihc (ajim|)aii/ec.'' pp IST-SIO 
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tin nous array of the human scries by large gaps. On the other hand, the 
( hinipanzee is nicely ensccjnccd inside ol the human range with whorl 
and arch percentages virtually indistinguishable Irom those of the 
Japanese and Chinese. The data suggest that Mongoloids and composite 
races with a strcjng Mongoloid element in their make-up, such as Amer- 
ican Indians and Indcjiiesians. tend to have high proportions cjf whcjrls 
(considered by expeits the most primitive ol a])ical skin patterns) and 
lew |>r()jK)rtions ol auhes, whereas Whites tend to have many more 
arc lies and corres|)on(lingly fewer whorls. I'he few Negroes studied seem 
to lall within the White range, e\ccj)t the little Congcj Negritos, who, 
incidentally, are farther removed Irom their geograj^hical neighbors, 
the chimpan/ees, than is any other recorded human gTotip. 

The propoitions ol arc lies to whorls arc higher in females than in 
males in every group investigated 
except the Congo r\gniies, and 
the aich whoi 1 index in j^ieoples 
liitlierio studied is lowei in the 
liglit hand than in the left hand 
(i.e., the left hand shous more 
.11 1 lies). Appai ent 1> , dillerenees 
(omiected with handedness and 
with sex aie more consistent than 
lac iai dilleienc es. A stable human 
le.iture is the |)i edoniinaiu e of 
(Cl tain patterns on s|)ecihc finger 
ii|w. Whorls are eomnionesi in 
digits 1 and l\’. arches on II and 
111; radial loops are almost eon- 
liiied to the index fingei l lie 
(himpaii/ee differs from man in 
iliat arc lies are commoner in this 
mmial on digits IV and \', and radial loops are found ehiell> on the 
thmni) rathei th.m the index finger. 

1 he classification and sludv of |xilm and sc^le prints were initiated by 
die late II. 11. Wilder and sc’ein to offer some signific ant rac ial variations. 
On the palms at the bases of the fingers, elevated tac tile pads, or walking 
pads, develop in foetal mammals. These 'devations in pentadactyle mam- 
mals are consistent in numbei and position. In the lower primates, the 
pads are better develo|)ed than in the chiinpan/ee and man. In the 
human foetus, the |)ads. initiallv develc^ped, undergo involution, and 
''Oine p.ids rt'gress moiT r.tpidly than others. Apparently, this early his- 


Arch 



Fij;. 67 V'.iiious tN|)cs finger prints, 
palin.ir aic.is (l-LS), the main lines 
( \-D), and the a\ial iriiadius ( F). Tlie 
main line foimiila shown is 11.9.7.5. 
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tory is paralleled in the case of the chimpanzee.** The pads determine 
the development of ridge pattern and alignment. There are (our trii adii 
(Y*s with long tails), one at the base of each finger, and designated bv 
letters A to D, beginning with the index linger. The short arms of the 
Y’s define small areas at the bases of the fingers, but the tails of the Y s 
describe longer and quite variable courses across the palm. Fhese are the 
four main lines, designated by the letters A to D. When their couises 
and their terminations (points at which they issue from the margin ot 
the friction-skin area) are traced, these main lines can be described and 
located by simple formulae. The regions or points along the margins ol 
the palm are given a series of numbers from 1 to I'k The iriradii oi 
pattern cores, which are more definite points, are designated by even 
numbers and tlie intervals between them by odd numbers. Point 2 is 
the carpal triardius lying on the proximal margin at the middle of ilu* 
wrist; point 4 is the hypothenar pattern, a conspicuous feature on 20 pci 
cent of White hands, situated on the eminent e opposite the bast* ol the 
thumb. When the pattern is absent, the number 1 is not used. Numlx is 
6,8,10, and 12 indicate the four digital triradii in reverse ordei, begin 
ning with D. The odd numbers indicate the entite lengths of maigins 
between the definite points; 7, 9.11, and i;i aie the s[)a(es Ixiueen the* 
fingers. The main line formula begins with the termination of line 1). 
the triradius at the base of the little finger, because line 1) is moie van- 
able than line .A and terminates more preciselv.*’ In the main line 
formulae, the termination of line .\ is usually omittedJiec ause in an\ 
formula it may reach positions l,2,!bl. or 3. I'v pic alls, in right hands, it 
terminates in one of the h'igher positions and, in the lefts in one ol the 
lower |X)si lions. 

Wilder found that the three most common main line loi mulae in c vci v 
race were 11.9.7.-, 9.7.5.-, and 7. 5. .5.-. He came to the conclusion that 
the 11.9.7.- t>pe is essentially the Kuro[)ean foi inula and the 7.5.5.- 
type the Negro formula. 

An inspection of Table 7, selected from data compiled bv Steg 
gerda, Steggerda, and Lane** may or may not convince the .sce|)iical 
reader of the validity of these claims. 

In addition to the formulae ot the main lines, the palms ol indiv icluals 
and groups differ in Uie presence or absence and variations in the jut 
tern of the axial or carpal triradius, cjf the patterns on the hypothenar. 

•a ihid., p. 501. 

Cummins, “Mcihcxlolcigs in Palmar nmnatogUphicH.’* pp SO S.S, (pioiing H ** 
Wilder, “Palm and .Sole Siudic^.“ Htol. Hull., Vol, XXX ilOlfi). Some slight iuckIiIic.iUoiis of 
the Wilder termination numljcrs have Iktcii made. 

*4 Steggerda, Steggerda, and l^ne, ”.\ Racuil Study," pp. 135-191. 
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TABLE 7. PERCENTAGE FREQUENCIES OF THREE PRINCIPAL 
MAIN LINE FORMULAE 85 


Race, People 

Number 

11.9.7.- 

9.7.5.- 

7JJ.- 

Whiles 

Fjiiopean Americans 

200 

27.7 

16.8 

9.0 

European Americans 

300 

31 0 

26.2 

10.2 

Jews 

200 

^7.3 

21.7 

8.7 

Ainu 

55 

30.9 

33.6 

20.9 

Moni'f)loi(ls 

C.hinese 

100 

9.0 

23.5 

27.5 

Koreans 

131 

22.7 

32.0 

35.5 

ln(l()iiesi.in-Mala\s 

Japanese (Wilder) 

195 

16 6 

19.2 

21.3 

Japanese (Hasehe) 

276 

23 0 

.30.2 

31.6 

Japanese (Keilh) 

too 

20 5 

25.5 

21.0 

Amer itaiis 

I'skmio 

61 

31 3 

29.6 

11.7 

C.oniant lies 

77-79 

21 9 

Ti.l 

17.2 

Far.duim.ira 

2l> 

21 2 

13 5 

32.7 

Ma\a 

221 

20 5 

33.7 

22.2 

\fe\i( .111 Indians 


7.2 

49 2 

29.0 

Negioids 

Jaiii.iica Negroes 

61 

133 

16.1 

35 3 

West Vfi It an Negroes 

52-80 

9.9 

21.7 

41.8 


ihcnar (iluiinl)), first intcrdi^ital, and the other intcrdigiial areas. For 
c\ainple. in the h\|)othe!iar area, a pattern is present in l)et\vccn about 
and ir» |)er (ent ol W hites and is nnuh less common in otlier races 
examined, whereas in the ilienar/first di-;ital area, the American Indians 
show a muih higher Irecjuency of patterns than otlier stocks examined. 

Sici»<^ei(la. Siej^^erda, and l.ane ha\e siimmari/ed these racial dif- 
leieiues. ' 1 he Mas^i Indi.ins ol Yucatan (and probably all other .Amer- 
ican Indians) ha\eahii>h Ireciuency ol the().7.5.- formula with unusually 
\enic.d c onfij^ut aiion ol palm lines indicated by tcimination of line A; 
iie(|nem ledui lion or absence of line (/, occurrence oi a single low axial 
iiiiadins; laie incidence of lupothenar |)attcrn and second and third 
inieicliL^iial patieiiis, and \eiy hiij;h incidence ol the thenar/first inter- 
clii’iial panel n. 

In coniiast. Whites show characteristically the 11.9.7- main line 
lonnula; tendency toward transseisality of palm ricl^es; less frequent 
ahseiKe oi rudimentary condition c^f line C; high percentage of hy- 
poihenar and third interdigital patterns, and low incidence of a pattern 
ill the thenar/fiist interdigital area. 

Negroes have a pre|^onderance of the / ..^).r).-type of main line formula; 
^liagonal direc lion of palm lines, but with tendency mward transversality; 

I ndrr each formula arc iiicliulrd \.iriaius in whirh line C is al>scnt or indeterniindtc. 
'I).iia fiom Sicgj^n*(l;i, Sccggcri!,i. anti Lane. "A Racial Sindy," pp. 168-169.) 

IH7 189 



m UP FROM THE APE 

frequent occurrence of second interdigital pattern, and unusually high 
incidence of fourth interdigital pattern. 

Racial differences in sole prints have not been extensively investigated. 
Wilder found that Chinese and Japanese differ from Europeans in that 
the former show an extreme degree of effaeement of patterns and ( on 
sequentl) a monotony of sole prints. The simplest types are the niosi 
human, an 1 these occur in Sr).2 per ( em of Chine.se, per cent ol 
Japanese, airl 53 per cent of Furopeans.'’^ 

The interp etation both ol evolutional y status and ol lac i.d dillereiK c 
in dermatogls phits is haught with didicuhies and dangcis. .is Cummins 
and Midlo lecogni/e in their admiiahle disdission ol the sul)ject.^^ 
In finger prints, the whoi l-loop au li scciueiu e seems to lepiesent siu 
cessi\e departures fiom the primiti\e. Ibii some hum. in populaiious m 
this respect are moie primitixe than ( himp.in/ee, .uul. indeed, oiliei 
dermatogh phic areas suggest that man stemmed Irom .i stoi k w ith derma 
togivphii i hai.u teis moie like those ol monkexs Mso dillei l Ut dei mato 
ghphic areas in \aiious skh ks aic not in aiioid in then ev nliu ionai \ 
status. On the whole, high p.itieiu inieusiiv (pi edominaiu e ol wlioilsi 
seems to iudu.ue pnmiiixeuess in p.dm .ind sole i ouliguiaiioiis as utl! 
as in lingers .ind toes. l)illi( nines .irise in that (ciiain populaiious, ilu* 
Chinese, lor instaiKc. combine piimitixe high paiiein iiueusiix in Im 
gers with adxaiued low interisitx in [lalmai and pl.uu.ii leaiuies. Fu ikIn 
toward hmgitudiu.il alignment nil ledmed lre(pu‘iu\ ol i\pc‘ 11.M.7. 
and redmed \ allies ol the m.iin line index) m.i\ also be rt‘gaided .is de 
rixed, in < <»nnast with the tendem \ tow aid tr.uisN ei s.diix . w hii h is pi imi 
ti\c. But here ag.iin. r.u es with high lingei p.uieru iuieusilx app.uc iiib 
tend lowaid the lougiiudin.d oi spe< i.ili/ed iieiid in |>.dmar main lims 

Cummins .111(1 Midlo .neol the opinion ih.u lingei [)iinism.i\ possibb 
be more reli.ible loi ir.K ing r.u ial allmities ih.in oilier dei m.iiogb plu( 
areas. On this basis, the \'ellow' brow ns (Mongoloids. Amein.uis. 
Indonesian-M.il.n s) embi.Kc* the most piimiiixe stocks, wlieieas the 
most spe(iali/ed im hide (eit.iin BI.k ks and. .unong W hites. ‘Nordics 
(These authors assume that Noilhwestein l iiiope.ins re|)reseni the 
‘‘Nordic’’ rate.) Ilowexer, Whites in gemi.il and txpic.d Negroes show 
intermediate degrees ol |>.itiein intensitv. tx ing neiihei grealiv special 
i/ed nor partii ularly pi iinitixe. In other woids. they seem highly \.u iable 
and erratic . 

It isalso noted by Cummins and Midlo that there are geographic tre nds 
of pattern intensity (perhaps like the distribution ol the blood gion|^''h 

•T Wilder, oft. fit . p. 10*1 

»*Cliinmins and Midln, I ini>rT Prints, pp 2(1 1 2r>8. 
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In Asia, the postulated center of distribution of human stocks, the recent 
populations are characterized by high pattern intensity, which dimin- 
ishes in passing northward to Europe and southward in Africa and the 
Americas. I he reduction ol pattern intensity reaches its culmination 
in the Bushmen and pigmies of Africa and is next most marked in the 
Scandinavian countries. Although the New \VV)rId shows reduction of 
pattern intensity Iroin north to souti), the level of intensity remains 
relatively high, suggesting that the migrations to these continents were 
relatively late. 

This disii ibution raises a diffuulty in that Congo pygmies and Rush- 
men, usually (onsidcTcd among the most primitive stocks of mankind 
and exhibiting also in theii peripheral location evidence ol early migra- 
tion Irom evolutional V centers, aie, according to pattern intensity, the 
most highlv evolved ol all peoples dennatoglyphic ally. Mc^ngoloids, ac- 
cording to all ev idc nc e most i ec entiv evolved and in tin lespec ts highly 
spec iali/ed. ai e. on the c onti.n v . de t maioglv |)hic allv |)rimitiv e (but only 
m Imgeis- not in [)ahns and soles). One suspects that the phenomenon 
ol loetaliM.i ” mav have jumbled up del matoglv phic status in Mongol- 
oids and possiblv also in Negioicls. 

In (icim.inv and jap.m. local vaiiaiions ol linger prints have been 
studied. In the loimei countiv. popidations ol the noith and west have 
ic'Iativelv inanv aiches and levvca whor’s. whercMS the conditions are 
leveisc'cl in the south .ind east, and the middle sec tions show intermediate 
tieiids. Cummins and .Midlo think th.it this dillereiue coiresix)nds to a 
1 a( lal sep.irat ion bc*t v\ een Nordic s .md \l|)ines. How ev er. rac lal c omposi- 
tion in (.C l mans is not so simple as thev assume. 

Mihough del matoglv plm s are ■’age-sial>le ‘ and c»p. ironment stable” 
and ( onse(|ueni Iv secin admiiablv adapted foi genetu studies, the man- 
nei ol tlu*ii iiihei italic e is bv no me.uis cUmi. Patte rn tvpe. |)<ittern size 
(hv 1 idgc’ ( ountsi, and jiattei n piopoi tions seem dei)endeiu upon genetic 
loimdations more liasic than those that give rise indiv idual variations. 

1 here aie also trends ol unlikeness between the two sides ol the bodies, 
heiween dilfeient digits, .uid between the sexes, as well as those that per- 
lain to lainilv. ethnic stock, and lace. .Moreover, there is extensive incii- 
V idual vaiiation. since the genes that cleteimine the capacitv ol forming 
lidges o|)eiate independent Iv of the l.ictois th.it conditiou spcxilic con- 
ligmational c haiacier. or inlluence the . ter onlv indirectly. Thus stress 
•nid tension in growth ol parts, thickness ol the embryonic epidermis, 
‘»nd disti ibution of cushioned areas (thickened by increased fluid con- 
t^ni ol the epidermis) impoitantlv allect ridge alignment. 

Although substantial |)rogTc’ss has been made in the very complicated 
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subject of the inheritance of dermatoglyphics, results are too contradic- 
tory and inconclusive to be discussed here. 

Cummins and Midlo take a most reasonable and cautious position 
upon the utility of dermatoglyphics as racial criteria. I'liey say: 

The factors underlying racial divergence arc complex, and it is impossible 
to assign shares to ancientness, degree of isolation and oilier lac tors whidi 
render the history of races so iinoKed. I'he student of dermatogb pints will 
not fall into the error of presuming that dermaioglxphic features now pro- 
vide ready answers for refractory t|uestions in the historx of laces, pat lieu- 
larly when he sees that attacks from many t|uaueis have tailed to yield a 
completely knit scheme of the aflinities of races.'" 

SWEAT GLANDS 

Sweat glands arc an important heat-regulating mechanism of the 
body, since they secrete water that tools the body bv e\a|)orati()n. 
Whether as an en\ ironmeiital ada|)iation or a hei editary diliereiue, 
stcxks resident in the tropics seem to ha\e mote sweat glands *ind peihaps 
larger glands. Cdark and I.hamon touiued the a\erage number ol sueai 
gland openings per stpiare centimeter on the jialms and soles ol ‘JOO 
.American Negroes. :100 .Ameiican Whites. !')() Filipinos, and senes of 
Moros. Negritos, and Hindus. In the various stotks examined, the 
average numlier of glands [ler stjuaie tentimeter ranges from oVS m 
American W’hites to 7:bS in Hindus. Faking Ameiic.in Whiles as 100, 
the relative numbeis are: .Xmeritan Negioes 107. ""Filipinos 117, 
Moros 122. Negritos 127j Hindus 170. Fhesc figures seem to show no 
racial consisteiu v, since the Moros and Filipinos, who belong to tiie 
Indonesian-Mala) tornposite rate of parti.illv Mongoloid origin, inter- 
vene between the Ameritan .Negros and the .Negiiios; and the Hindus 
(presumably of pi int ipally White oiigin with minor elements of .Ncgi iio 
and .Austrahud admix turcO are at the top ol the list. 1 .eu is (pioies l ieei to 
the effect that adult Negritos of the Philippines have 2(i.S'J pei ( eiii more 
sweat glands than Wliites, and Negrito V)iilhs r»7.r>l |)er (ent mote. I his 
finding may indicate that age and body si/e influent e the rehilive num- 
ber of sweat glands. Aron daimed that the Negiiios ol the Philippinr'i 
have a superior manner ol sweating in that small heads are set reted over 
the entire body, forming a thin film that gives the maximum tooling 
effect from evaporation, whereas, in Whites, sweating is practitali) 

»• Ibid., p. 264. 

40 Lewis, Biology of the Segro, pp, 57-60, quoiin^ CLuk and Lhninon, dnat- 

139. 1917. 
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limited to certain body areas, and most of the secretion drops off. Glaser 
counted the sweat glands |)er sejuare centimeter in 29 selected areas of 
the skin of a Bantu Negro and (oinpar( cl 8 regions of excised skin of a 
Bantu and a European. 1 he regional distribution in the Negro agreed 
closely with that oi the White, but, in the majority of areas compared, 
the number of the glands ol the Negro exceeded that of the White. The 
Negro excess was merst marked in the upper eyelid (66 as against 37 in 
the White), whereas the single regiem in which mcjrc sweat glands 
occurred in the Whites was the third intercostal, midclavicular (Negro 
35, White 13). 

Sweat glands are ol two kinds; the exocrine glands, scattered all over 
the bodv and secreting most ol the sweat; aj)ocrine glands, which take 
their oi igin liom a hair lollic le and are found only where hair is present 
at some time ol lile. I he a[M)c l ine glands in man occur in such places as 
the axilla, the external ear duct, and around the nipples and the anus. 
In lonir.ist with the exocrine t\pe. the ajjocrinc sweat glands lose a part 
ol the it c ell subsianc c* in sec ret ion and exude moie solid substances. They 
aie larger d>an oidin.irs glands, hecjuently contain iron, and may be 
res|)onsible for body cjdois si)ecihc for indi\iduals, races, and sexes, 
llomma found that these apocrine glands occur in 3tS.5 per cent of 
Negroes but in onlv 1 l.a per cent of Whites, in four regions studied. 
Womcai ha\c TT) per cent more ol apocrbie glands than men. 


S I A ri Ri 

Some ol us who belong to rail laces seem to labor under the delusion 
that wc- h.i\e added a cidiit or two to our stature "iw taking thought.” 
We leel supeiior to those who aie shoriei; we “Icwk diiwai upon them.” 
In my student da\s beloie the First World War, I spent some weeks in 
theganison c its ol l oins. When I Inst saw the French infantry marching 
along the streets, I cles|)ised them as an insignificant and stunted lot. 
1 his disdain lemained with me until one das I attempted to keep pace 
with some inarching poilus. Within two minutes and two blocks I 
literally "could not sec* them lor dust.’ I lost my bieath and my con- 
tempt lor small men simultanc’ouslv. 

Pithec anthi opus ereitus. the Inst humanoid being whom w’e know, 
walked erect among the |a\an lorests and stood about a leet, 6 inches, 
hoin irown to heel. This is about the average stature of adult male 
human bc'ings ol todav. if all races be taken together. Since the time of 

t-l.iscr. 'SuT.n pp. .S7l-,S7r> 

l ew 'll, of}, at., pp. r»0, niinj; Unmina. Buli. Johns Hof^hitis Hosp., 38: 365, 1926. 
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Pithecantliropus, there has been no consistent evolutionary trend toward 
increased stature and l)ody si/e in mankind at lar<;e, although some hu- 
man stocks have grown larger, and others probably have shrunk. 

There are two tales respecting alleged increases in stature during 
historical times that are always being dinned into the ears of anthro- 
pologists. One is that of the tourist who attempts to seat liimself in one 
of the seats in the ("olosseum where the sporting popukue ol the ancient 
Romans used to be entertained by watching lions luiu hing upon oh 
stinate Christians. This tourist iinariably reports that the seals are 
scarcely huge enough to accommodate a single modern buttock. Mv repl\ 
to this is: lirstlv. that Italians are still small people, used to living in 
cramped qu.irters secDiulU, that one has only to arrive hue at a looihall 
game to discoxer that modern buildeis ol com rete stadia are none too 
liberal in allotting space where pinched posteriors mean e\ti.i dollars. 
The seat of the late comer has to be discoxeted bv a piocess ol long 
dix ision, and he then has to be di ixen into it like a wedge. 

The other t*de. inxolx ing a sup|)osii ion that out foi ebc ars xv ei e smaller 
men. is also purxexed b\ tourists who gape at emptx suits ol aimoi and 
simpiv cannot undeistand hcux a noimid sized man could be luted into 
one. To thc'se. I would point out that a nu‘t*d suit st<uiding alone in the 
middle ol the floor is uec essarilx somewhat telesc o|)c‘d and doc s not .ittain 
the altitude ol the pet sort it was supposc^l to fit .\gaiu I would suggest 
that thc-se extant suits max haxe surxixed bee aiise thex we re* ouigiown hx 
their owners, like the dtess suits of our xouth. Odd si/rs aie geneialK 
numerotis in batg.iin basc-meiits. .Vnd. finallv, our own .imcsiois may 
haxe been big exen in those* d.ixs. but pel haps ihcx wc*u‘ (hulls and 
thralls and x arlets and kiiax (*s w ho c ould not alfoid or did not rale suits 
of mail. 

Probablx the only substantial increment to hum. in st.uiue since the 
exolution of the gi.uit anthro[)oid stage came in (onuection with the 
increased use* of the legs in bipc'd piogression. Walking on the hind 
legs seems to haxe elongated them gieatlx and to haxe gixen man a sith 
stantial adxantage in stature oxei ail antiuopoid apes saxe onlx the 
bulkiest and hugest goiillas. d he lattei. in s[)ite ol the ir veix shoit legs, 
often attain axerage human stature and sometimes exceed h Icet in 
height. 

'The statute of the adult male is usually taken as the me.isme of the 
race. Males under 1.50 cm. inches) and fc-m.des undci 110 (in 
(55 inches) arc very small. Males between 1 50 c m. and 100 c m. (50 im Iks 
to 63 inches) and females between I 10 ctn. and 1.50 cm. (5.5 inches to 
59 inches) arc simply nndersi/e. For males. 160 to 170 cm. ((•,;< to 
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67 inches) is medium stature, and for the smaller sex corresponding 
figures are 150 to 159 cm. (59 to 02.6 inches). Males with statures above 
170 cm. and females taller than 159 cm. may be accounted tall. Males 
who attain a height ol 180 cm. (70.9 inches) and females 168 cm. 
(66.1 inchc*s) and more in height are very tall. 

riie normal range ol human stature lor males is from about 130 cm. 
(51 inchc's) to 200 cm. (78.7 indies) and iov females between 120 cm. 
(17.2 inc hc‘s) and 187 cm. (73.6 inches). Belcjw and above these limits, 
we encounter the pathological variations ol giants and clwarls. This 
enoiinoiis range ol noimal \aiiation is not lound among many other 
species oi genera ol mammals, unless we include* the wide size cliffer- 
ences brought about in domestic atc‘d animals b\ scle(ti\e breediiu*. 

Since stature is the largest bodiK measurement and is a comi^osite of 
many body segments, it natmalK \aries wideU, in lact o\er a wider 
range than an\ other bodily mc‘asuiement with the e\ception of weight. 
Is this \ai iation c aiised I)n einitonment, or is it meiclv the c\|)ressic)n of 
diverse heieditars tendencies? II the great dillerences in bodih size are 
due to lacto»s ol nuiiition or are biought about bv climatic causes, we 
must reject stature as a ciitc'iion ol lace. since i.tce must be established 
on the basis of plnsical characteis that are inheiited with little it any 
en\ ironmenial modilic ation. W'e ma\ lust attack this i)ioblem by in- 
\estigating the ellc‘ct of malnutrition u]v)n stalme. Children who are 
ccjiisisteiulN undeiled do not .ut.iin then bill meastire of greawth but 
lemain stunted. Studies ol the Russian population bclore and during a 
thiee Nc*ai pei iocl ol famine* demoiisiiate that stanation decreases stature. 
I\ano\sk\ lound that (beat Russian males sullered an average diminu- 
tion ol 1.7 cm. dining the pel iocl c»l hungei and Ic’ 'ales ol the same 
gioup .3.5 cm. Othei jic’oples in Russia incurred lossvs a\er.iging trom 
3.(S cm. to 6.1 cm. in m.iles, and liom 3 (i cm. to 1.8 cm. in lemales. 1 he 
1. it at sol the (aiinea had *ui average loss ol 6.1 can. (2.1 inches). In both 
se\c*s. indiv iciuals of high slat in e siiliei eel moi e than those* of low stature, 
and among intellectuals the dec lease was mou* than in the laboring 
I lass. The winter loss w.is guater than the summer h'ss, and persons ol 
mole than 10 vears ol age lost height Ic.ss lapidlv than voungcr indi- 
viduals. However, citiiing the thiee veais of lamine, the older gre^up 
snlferecl a total loss exceeding that ol the voungei grou,.. Stature de- 
ne. isecl c onsicic*! itbly during the* Inst vea. >1 the famine, but thedc*eiease 
ht*c .mu* slower and slowei until, alter the end of the lirsi veai, nc^ finthei 
<h.mges took place. When diet iinpioved. stature was r.ipidly restored 
'n its former level. I'lie lettnn to noimal height extended over a period 
lvat\ovsk>. ModilH.mons.” pp 
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of a month to six weeks. Individuals under 40 years of age showed some 
tendency to exceed the prefaniine level. Fair people decreased in stature 
more than daik people and long heads more than loiind-fieads. 

It seems impossible from these lacts to avoid the conclusion that 
chronic malnutrition may deciease greatly the stature of a }M)|)iilati()ii 
until a certain irreducible minimum is reai hed. I he (b eat Russian males 
decreased during the famine 2 8 per (cut ol their original stature, the 
Ukranians 2.5 per cent, the r.uars of the (liiiuea ^ 7 pei (ciu. rndei 
starvation conditions it is, therefore, appaieni that the ascKige stature 
of groups may decrease from 2.5 to almost 1 per (cut. This nutritional 
Huctuation is sudicient to (hange grou]i .ixeiages liom tall to medium, 
or from medium to short, but onlv if the groups sufleiiug loss of height 
are beh^w the middle (^f their original stature classes. In no case is the 
loss suflicient to shilt a group from asei.ige tall statute to aseiage shoit 
stature. 

There are no researches that demoustiate with ilte same c laiits the 
extent to which stature m.iv 1 k‘ imuMsed uudet uiiusualK lavorahle 
conditions ol diet. I here is e\erN leasou lor l)elie\ing houesc r. that 
such increase would be stiiciU luniicd in its extent. It is geneialU stij) 
posed that children who ha\e sufleied lioin malmitiition (luting the 
growtfi period ne\er .ittain iheii heiediiais measuie ol statute e\en 
under coirected nutritioti.il (onditioits. I he eNideme ol l\ano\sk\. 
howeser. indicates that the heic*ditai\ mcMsutc ol statute is legained in .i 
very shotl time alter proper diet is tesiuned and that xoting sul)|c‘ils 
tend to exceed theii predamine statute. 

M an\ studies have vielcled lesults seeming to itidic ale that ditleic iK es 
in occupation, sex iai c lass, hvgietiic (onditions, and otltei eitv in)mn( ntal 
factors condition differences in statute. .\Iaiiin (|uoics liguns uhuh 
show that students in Italv. France. Fngland, Spain, (ictmanv. and 
Iceland are taller titan laborers in the* same coiiitiries. While sm h clit 
ferences rnav be aiti ibuted to the Ic^ss lavoiable conditions unde i wlmh 
the labcjring classes are bom, grow uji. and exist dining m.iimitv. it 
should be rementbeied that in eveiv pait ol f uio|)c‘ the social Iv supeiioi 
and economicallv elevated c lassc-s show i dispiopoi i ionatclv huge nmii 
ber of persons of he redit.ii il> tall subiacial stocks. I he same holds tiuc. 
to a great extent, in i!iis coimtrv. If the* stature .md weight ol (hildieit 
from public schools in a good iiibaii lesideiitial district be coinpaicd 
with those of children of the same gi.ide attending a school in a (on 
gested tenement district, it is iisuallv evident that the children c)l die 
favorable environment arc tallci and heaviei than tho.se of the .same .igt' 
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from the poorer district. But here, again, it cannot be maintained that 
these differences are necessarily due to environmental factors. The chil- 
dren in tlie better residential district may be principally of tall North 
Kiiropean paientage, while those from the tenement districts may be 
ol Southern and l.astern Kiir()|)ean parentage and consequently of racial 
stock that is much lower in stature. 1 he geograpliical distribution of 
stature grouj)S is not at all in accordance with the supposition that 
climate and altitude* ha\c* anything to do with bodily height. Among the 
verv shortest peoples in the New Woild are the Yahgan and Alakuluf of 
tlie bleak c oasts and islands ol I ierra del h ucgcj at the southernme^st tip of 
South America, riie mean statute of i\7 adult male Yahgans is 158.1 cm. 
(02.2 inches). .Adjacemt to the \ahgan li\’e the Ona, 25 adult males of 
whom \iel(lecl the piodigious aveiage stature of 175.41 cm. (09 inches.) 
Both ol these Indian tribes sultsist largely Ity hunting and (ishing. The 
Y.ihgan ate c aitoe Indians, and the Ona arc inland hunters, but they also 
( ome clow n to the shores to hsh. Both li\e upon (Icsh diets. The principal 
dilleience in their lood is that the main article of the Yahgan diet is 
mussels and Mi n ol the ( )na the camel like guanaco. The gigantic Ona 
ate said to ha\e a scnnc whai less abundant lood supply than the stunted 
Yahgan.^* Nc'ithei has the tesomces to overeat. 

Here. 1 mav cpiotc* horn mv owti discussion of the theory that the 
Yahgan have become shoit through generations of sejuatting in canoes: 

. . . W'e must, howcvei. con>ulei the* possij)iliiy that the canoe life of the 
^'ahgan haN tended lo i xticiM* a sc‘k’cii\c* inlluence upon iheir stature. Small 
nun art* less likclv to fall oui ol Miiall and primitive canoes than are large 
and imwieldv nu n. (.real length ol leg^ (winch alvvavs cii^iingnishcs tall per- 
sons) is a gicai di'*ad\ .linage in Mich cialt W'e are given lo understand that 
the Wiltg.'in women swim vs ell .nul the men not at all. If this is true, it is con- 
(c ivahle that tlie shoi lei elements in iliis population liave survived because 
the large r men proved to he loo .iwkwaici for canoeing and were consequently 
eliminated hv eh owning. But this would necessitate the assumption that the 
laige wome n vsere also elimmatcul ot ih.u ihev failed to transmit their large 
si.ilure While- it is peileellv liui- that a large woman and a small canoe make 
a had c omhm.it ion. it is eejii.illv Hue that a large woman makes as good a 
lle)aici or swimmer as a small woman, anil even a bcitei. 

IIow(‘ver, iheic* is .mother |>ossil)iliiy dial is wortliy at lea>t of mention. 
1 he le gs of the 5 aligan maN have iieeii she., eiied as a result ol their boating 
hahiis. It is peifcc tly easv (o ^ii|)pe)se iliai a man whe^ spends most of his time 

I oit^fop. Ituiinrts of I'lrffn <1rl pp lit tf Hooion, Note on the Anlhropoiiiclric 

^ Ill I.<>lhrop, tit., pp II 17. 
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sitting in a canoe will have poorly developed legs, as have the Yahgan. It is 
not at all certain, however, that disuse of the legs lor purposes of locomotion 
would necessarily decrease their length. And it is altogether improbable that 
such a dc'crease in leg length would establish itself as a hereditaix diaractei- 
istic. Morcx)ver, the Yahgan are not merely “sawed-oll’* counu i |)ai is ol the* 
Ona. Not onl\ are their legs shorter, but they are smaller in e\eiy way than 
their neighbois. 

In the arid southwestern l-nited States and northern Me\ito. stature 
\aries from ir) 9 .:{ cm. among the Otomi to 17 1.9 cm. among the Mari 
copa. Nor are theie any t‘n\ ironmental ladois whitb ma\ he inxoked 
toe\plain these dillereiues. In ecpiatoiial .Miica. the .\kk 4 i p\gmies. who 
average according ic^ Heniker l^H cm.. Ii\e c heek l)y jowl with the tallest 
people in the world. In this general legion. siatine averages lange liom 
the above-mentioned figuieol 1.18 cm. (ol.l inches) to 181.7 cm. in the 
Sara (71.0 iiic hes). 

In many Kuiopean coimiiies, in the I’nitcHl State's, and m |apan. 11 
has been shown tliat stature has inc leased somewh.it in the last hall 
eenturv. In .\orwav. e.g., accoiding to .\ibo. the avei.ige st.iluie ol males 
rose fiom KiS.li cm. in 1810 to 170.7 cm. in IllOI. Such imremenis au 
usuallv attributed to impioved hvgienic conditions, beitei medic.il carc', 
dietarv impiovement. reduction of inl.mt moUalitv, and such cnviion 
mental ameliorations. "The de[)r(*ssing env iionmenial weiglu earned on 
the head is giaduallv lightened 01 peiha|)s c.ist oil eiiiiu lv. Ol couise. 
in accepting such increases as evidence ol env ironmeiYtiil ellec is upon 
stature, we neglca t the |)ossibilitv that the naiuial selcc lion niav o|)c iaU‘ 
to eliminate some ol the shoitei sii.iins, 01 ih.ii the i.uial chaiaciei ol 
the population mav have bc*en moclilic*d. 

The [)Vgmies aie the most skilliiil huntsmen and woodsmen ol the 
African lorests. I heie is no evidence that ihcni linv si/e is in anv wav 
(onnee led w ilh an insuHu ient diet. 1'e.us ago. Kollm.mn evoivc'd a ilu 01 v 
that the pvgmies repieseiit an earlv stage* in human evolution piioi to 
the development of noimal-si/ed human beings. I bus ihc v mighi be 
compared with 1 he gibbon, the, small ape that seems to hav e dillei eni laicd 
before the giant anthropoids. However, the [ivgmies present no leatuic'' 
of mor[)hologic al infeiioritv which justilv the assumption that iluv 
belong to a lowei evolutional v grade than other men. Although some 
what infantile in l)iiild and a[)pearan(e in some groups, the v aie oh 
viously Negroc's, hardly distinguished from other Nc'groes except hv 
their body si/c. 

Some observcis attril>uic the small si/c ol the Negritos 01 psg*''**^’** 
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their dwelling in dark, sunless forests. Torday noticed that Negritos 
(usually called Negrillos in Alrica) were taller where they lived in the 
more o[)cn sjxic es. Yet it docs not seem |)ossihle that their stunted stature 
can he due to lack ol sunlight or locxl, since many normal-sized pecjj^lcs 
live under similar conditions. 

In the* north ol the Scandinavian peninsula are the Lapps with average 
stature \aiying Irom \:)2.:Uu\. to 1^)0.^I cm. just to the south ol tliem are 
the kinns, Norwegians, and Swc*cles, main groups of whom shcjw mean 
Stature'S Irom 170 cm. to 171 cm. Instances ol \ciy tall and very short 
|)e()i)les living in the same rc’gions and under suhstantially similar con- 
diiions ol dietaiy might he multiplied. 1 know ol no example of such 
juxtaposition ol vers shoit and very tall peoples in which the dilferences 
in si/e can he explained hy invoking anv environmental factor. 

Many o! the veiv i.dl peoples ol tlie v\orld live in legions where food 
IS scarce and malnutiition is common. The measurement ol recruits for 
die Kiisf W'oild War rc've.dc'd ihe l.ic t that the tallest stature group ol 
die Lniiecl Slates is louiid in the sparselv populated mountain region 
ol North ('nolina, where the mean statin c* ol m.iles ol militarv age is 
(is. 1)7 inches (171.12 cm.). In the mountainous area ol New \'ork, the 
aveiage stature is onlv i')l .i)i\ inches and, in the mountainous area ol 
Massac luisetts, (ih.iSa iiic hc's. I he southern mouniainc'ers aie noloiiously 
hackwaid in m.inner ol living and are usnallv undernourished, hut they 
belong to the tall Scotch stock or to Scoich-Irish and English stocks. In 
the mountainous sections ol New I iigland and New Voik, a large part 
)1 the |)opulation consists ol shoit krench C.an.idians. 

Maitin lists I 1 \liican groups or iiihes in which mc*an stature ranges 
liom 170 cm. to ISI.7 cm. Not one ol ihcse gioups hyes in a country 
notahU* either l)ecause ol leitiliiv or ahundant lood uipplv. The verv 
lallesi giou|)s aie usii.dlv exc eedinglv thin, and piohahlv most ol tliem 
aie unclei noiu i.shed I he tallest gioups in Kuiope are the Scotch, the 
Noiwegians. the Icelanders. theSwc'des. the Iiish. the English, and some 
|ugc) Slavs. With the exception ol I ngland and Ireland, all of these 
countiies aie hanen r.uhei than leriile. and lood i'^ distinctlv scarce. 
I he tallest Indians ol the New World are lound in the arid Southwest 
‘tnd in Patagonia and 1 ieiia del Euego- -noiahlv himgrv places. Lhe 
vhoitc'st jic*o|)lc's. exce|)l the' I skiinos. inhaliit the same legions. 

Studic'sof the inheritance of stature sh w very clearlv that tallness and 
shortness run in lamilies. ILivenport h.is accumulated evidence that 
J‘tll Slat UK’ is lecessive, and that in shoit f.unilies theie are ccutain 
growl h-i c'pre.ssing lac tors which arc* dominant ovc^r tiu'ii ahsenie. 
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One of the phenomena of hybridization is called by zoologists heterosis, 
or hybrid vigor. This means an increase in size and strength in the firsi 
few generations of offspring following the primary racial cross. This 
hybrid vigor often tends to disappear in succeeding generations but is 
sometimes maintained. Hybrid vigor as evidenced by increase in stature 
does not invariably occur as a result of rate mixtures in man. Never 
theless. it can be shown that most ol the tallest human groups are ol 
mixed racial oi igin. Among these may be mentioned the Nilotic Negioes. 
the gigantic llamitic Negroids of Fast and ("eniral .Africa, the tall 
Pohnesians. Indian-White hvbiids. l\)l\nesian-\\'hite hybrids in Hawaii 
and Norfolk Island. 

Thurston tells of a British (ommandant in the Madias presidency 
who conceived tlie brilliant idea that the native troops could he iiii 
proved in phvsicpie and milit.u v efiic ienev f)v bleeding and lecruiiing 
hybrids between British soldiers and Indians. He, theielore. encoiuagecl 
his Scottish garrison to take “nights out. ‘ .After manv vcais. the “Madras 
Highlanders.” mixed bloods, resulted from this eugenic pi.rn. I hev are 
said to be distinguished bv tireir tall st.iture 

\V e mav then eonelude that stature, although doubtless fluctuating 
somewhat in individuals and groups through environmental causes, is 
in the main a hereditary character. X'ariations in the stature ol grou|)s 
are no doid)t brought alrout to some extent bv aitifici.rl and natinal 
selec tion. f xti cure indiv idu.il var iations in stature are often pathologic al. 
No cme has been aide convincinglv to explain tall oi"Xhort staiinc* in 
anv human group on the ground cj| adaptation, climate, aliituclc, or 
even food su[)plv. X’ari.itions in the tunciioning of the ductless glands 
doubtless affect stature and growth, but thc-se cannot be brought into 
anv direct rel.itiorrship witir phvsical environment. 

In spite of the mainlv heieditarv (haractc r of stature its utiliiv .is a 
criterion of r.ic e isdistiuctlv limited bv the wide individu.rl variations 
found in ever V group. Some verv short men oc c ur even in c xc c edinglv t ill 
groups, but very tall men are muc li rarer in extr c rnelv shor i |)co|)lc s. I Ins 
fact favors Davenport's coiiclusion as to the doniin.ince c>l gIo^\th 
repressing factors. Hrdlicka found that the Otomi of northern Mexico, 
with an average stature of cm., showed an individual range ol 

21.1 cm. ffroin 1 1H,6 cin. to cm.). l ire ^'urira. averaging I/-- 

cm.. ranged indiv iduallv from cm. to bSl.S cm. (rarrge 21.!* crn.) 

The Mari(c)[>a, witli a mean of 171.M cm., varied betvvec-n HVJ.ri crn. .m^l 
18.'). 1 cm. (range 22.r)(m.). However, the widest ranges of statutal varia 
lion occur in peoples of a medium average stature Tor example.. 
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Hrcllicka states that Pueblo Indians, with an average stature of 164.5 cm., 
range individually from 148.2 cm. to 182.3 cm. (34.1 cm.). 

1 ables of distribution of average statures, such as those compiled by 
Marlin and Deniker yield the following general facts as to racial 
and ethnic distribution of this bodily charac ter. 

The shortest groups ol mankind are the Negrito pygmies of Asia and 
Afiica with average statures between 138 and 152 cm. (about 51 to 
60 inches). I hese pygmies of the Clongo forest, tlic Malay peninsula, the 
Andaman Islands, New (>uinea, and the Philip|)ines, are distinguished 
not only by their small statute, but by a combination of Negicjid 
plnsical leatures that justilies, to a gteat extent, their separate subracial 
( lassific ation. Main of the Mongoloid peo|:)les of southeastern Asia and 
the Malay archipelago also fall into the stature grouping beicnv 160 cm., 
hut the majoiit) ol the noilhern Mongoloids belong in the medium 
stature class. In I urope, the I.:ipps. of partly Mongoloid descent, are 
also very shoit. but almost all rmopean peoples attain a mean stature of 
l()() cm. or mote. A numbei of the groujts ol ()(e.inic Negroids that may 
not be (lassi*’'‘d as |)\gmies. but probabU have pvgnn blood, also fall 
into the low statute gioup. \mong the Ameiit.m Indians, at least 10 
gtou|)s. im hiding I skimo, ^’ahgansol Tierra del Kuego, South .American 
C.ai ibs, 4111(1 some irilies ol not thei n .Mexic o .md the ^outlnvestein United 
Stales, <11 e below l(i() cm. in .tver.ige heig^'t. 

I lie bushmen Hoiieniois, .i Negtoid racial renmaiu in South Africa, 
aie .dinost, if not (piiic*. .is short .is the psgmies .md by most students are 
thought to lie .lilted to them. 

Taking i Ins shot i gioup .is a whole, statute is raciallv characteristic in 
the i .ises ol the Alricm p\gmies and ol the bushmcM Hottentot smik. 
lUtween the .isei.iges of these gioups .md 160 cm., ti.e lower limit ol 
ilie nu'dium statute group, aie .i gie.it number ol southern Mongoloid 
peoples. Shoi t st.iiui e c .iiiiiot pet haps be disi inguished as a characteristic 
leatureol Mongoloids, but ihe\ tend to be, at atn rate, predominatingly 
short Ol of nuulium si.iiine 

The non Mongoloid \inu ol not them |apan. .moih.er remnant of an 
ahoiiginal i.ice, .ilso l.ill into the lowest stature gioup and as a stex'k 
aie distinguished bv this bodih ( h.ir.u ter. 

1 lie nu'dium group, .uet.iging between 1()0 cm. and biO.O cm., in- 
t hides the Itulk ol m.inkind. In it are tou d mevst of the \\ hite subraces, 
nil luding Southein I* uio|ic‘an.s ol Mc’diic'ir.inean race such as Spanish, 

M.irtiii, l f fn hm h . V ol I np 2"»l 

Drnikcr. 7 hr U<irr^ ni Man. Xpprinlix I. |)p. 577-M13. 
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Portuguese, Italians, and. on the African side, most of the Berbers and 
Arabs. In Europe, the Alpines of the western, central, and eastern pans 
of the continent and the Armenoids of the east and in Asia Minor are ot 
medium stature. Not a feu* Scandinavian groups are within this range. 
In Asia, a great number of Mongt)loid groups, most Indians, and sudi 
Armenoids as the .Armenians themselves, the Kurds. Persians, and 
Syrians. ha\e mean statures less than 170 cm. At least a score of African 
groups range between 100 and 170 cm. Ehese are Negioes and Negroids, 
mostly from the Icnvlands ot the west coast, but iiuludiug also some in 
the Congo forest, in South .Ahica. and in the I^ike Region. In Oce.mia, 
the medium groups include the nalixe AusiKdian lace and some le w 
of the Negroids ot New (’.uiuea and the neighboi ing isl.inds, manv ol 
whom max haxe pxgmv l)lood. \meiican Indians ol mcclium st.ituie 
include most ol those along the uorthxvesi co.ist. in souihwesieiu rniud 
Slates, in .Mexico, and in the coidilleia and Amazon basin ol .Souili 
.America. 

Medium siaiuie max. then, be s.tid to be c h.n.ic le t isiie ol .Mcdiiei 
raneans. .\lpines, .\i mcaioicls. and .\usirabans. It is also the* mode .miong 
manx ot the mixed Mongoloids, inc hiding the* bulk ol the Indians along 
the Pac'itii c oast ot the \mei ic ,is. 

rail staluie (moie than 170 cm.) is espc'ti.dix c hat ac iciistic ol the 
norihxvestern f iiiopeans ,nid theii kin in othc i i onnii les. It is also loimd 
in Euiope .imong tfie so called Dinaiics. including manx Mbani.ms. 
Bosnians. Serbs, D.tlm.nians. et ceteia. Some* Russi.ms .ftso l.dl into this 
categoix. In Vsia, gie.n st.itui e is c harac tei ist ic ol Sikhs and Rajputs of 
India and is found to some extent among the* Noiihein ( hincse. 

In .Ml ic a. gie.it bod i lx height is c ommoiiei than in .inx oi hc*i i ont ineiit 
It oc c ins espec iailx in the* lie.id x\.iteis ol the* Nile*, in the c.tsici n I Ac 
Rc gion, and among the Bantu ot .South Miiia. but not a lew ol ili 
wc*stern Siidanu groups are also t.dl. Among the* Vmerican Indians. 
IkkIIIx heights in excess of 170 cm. .ire toiind p.n t ic ul.n lx .nnong the 
Plains and Fastern Woodland Indi.ins ol Canada .ind ot the I niU‘l 
States, also in some southuc-stc'rn Cnited St.iics groups and .nnong the 
Patagonians and theOnaat the southe r iimosi exiremitx of South Airiei 
ica. 

In Oceania, great stature is almost iinixersal among the Poix nesi iti'* 
and fxciirs in some feu groups ol ilie Oce.inic .Negroids ( Melaiiesi.ins 
and Papuans^ 

On the xvliole, statute cir gross liodilx si/e is ot little use* as a raci*! 
criterion. One may judge tace by bodx lu ighi with .ihout as nriich 
accuracy as one can determine the merit ot a hook l)y its length. 
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The Physiological Tests of Race 

Do racial physical cliflcrciK'cs in man correspond to any marked varia- 
tions in bodily lime tionino? Frankly, we do not know. Up to the present, 
physiologists, bioc heinisis, and physicians have been preocrupied with 
the* working of the indi\idii<il human cjrganisrn and with groups un- 
dilferentiated as to rac iai physic al type. What has been femnd to be sauce 
lot the goose has been assumed to be sauce, not only lor the gander, but 
also lor tlie duck and the drake. I he conductens and the subjects of 
physiological research alike have bc?en mainly of European racial ante- 
(cdeius. Experimental ion ujron the sc3-c ailed White races has yielded 
results and methods whic h. as a i ule, have been applied to other physical 
groups without set ions impairment of their ellicacy. Nevertheless, it 
seems prolrable th.it tlu*re are lac ial phvsicilogical dilferences at least as 
marked as those inor[)hologic al features that disti-.guish the outward 
api)eai.mce of diverse races. 

Some racial dilleiem es (jI a phvsiological chaiacter do not lend thein- 
sebes toacc urate nieasui emeiit. Bodily odor, tor example, may be raciallv 
( haiac terisiic , .iji.iit Iroin clietarv peculiarities which un(lc:)ubtedly in- 
lluc'iKc* it. Here ue are in tlie difhcultv ol not being able to smell our 
oun kind and t)c*ing .it a loss tocl.issilv the eliliivia ol other races. I once 
took occasion to ,isk a biilliant ja[)anese student ol anthropologv 
uhethc*! he detec ted anv odor as a distinguishing leature of Whites. He 
said that he did most decidedlv, and that he found it very unpleasant, 
riic-n he weni on to sav that it particularly assailed his nostrils when- 
evei he entered the Haivaid gvmnasium 1 gave up ar once, because I 
had to admit th.ii his e\|)ei iem e c oinc ided u ith mine. 1 hat gvinnasium, 
now ha|)pilv re|)l.ic eel. was one ol the oldest in the countrv and its entire 
stiucture seemcxl to be peimeated bv the perspiration of manv genera- 
tions ol students. I doubt il the cpiestionnaire method ol eliciting in- 
foim.ition on r.ic ial odois w ill yield satisfac torv scientilic results. 

n.VSAL Ml l AltOLISM, Pl’I SK, 1 KM IM- R.Al I’RE, ETC. 

Basal inet.ibolisin involves the measuring ol the oxygen c consumption 
ol the indiv idual and the c.ilcidation therelrom of the he.ii j^rodtiction 
pn minute. It is one ol the bc'st indices d level of nutriticon and vital 
•ictivity and is especially used in the* di.ignosis of endocrine dise.ise. 
J hc'iearc' indie ations ol r.ic i.il dilFeiences in this important |ohysiological 
^Baiacierisiic. It was lirst discovered that Chinese and Japanese women 
living under the environmental conditions ol .\merican life have a 
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basal metabolism distinctly lower than the standards for American 
women ot like age, weight, and height. Then G. D. Williams, and alter 
liiin Morris Steggerda. ascertained that the Maya Indians of Yucatan 
have a considerably highei metabolic rate than prediction for Ameri- 
can Whites and a lower |)ulse rate. It is not certain whether the metah 
olism dilfereiues aie related to food habits, but, in the case of the 
Mayas, high metabolism (annot be ascribed to an imreased s|)ecili( 
dynamic action of piotein. because Steggerda asieriained that the 
average protein intake ol his Mava subjects was only 71 gm. per day. 
This is less than the amount consumed by Noiih .\meiiian Whites.^’ 
Steggerda and Benedict also studied the basal metabolism ol a group 
ol Negroes and another gre^up ol “Browns ‘ (j)ersons ol mixed Negro 
and W hite blood). I he male lirowns lell below the stanclaids loi Whites 
ol corresponding age. weight, and height, but this result was not con- 
firmed bv the lemale set ies nor by the lull Negtoes (“Blacks”). I'urthei 
insestigations ol racial dilterences in basal metabolism .ue desirable, 
since import.int hndings mav be anticipated Irom the little now known. 

Inloimation on r.uial ditlerences in pulse, tempc iatme. and respir.i 
lion is unfortunateK scantv. Ilrcllic'ka. in his excellent studs of the In- 
dians of the southwestein Tnited States and northern Mc‘xito,"'' lound 
that the pulse late in 4dl ttif)es and in both sexes ol Indians w.is lower 
than in W hites. The a\erage pulse rate in luMltlu adult Indians, in the 
silting [)osiiion. .tverages in difleieni tiibes from ">7 to (>7 in males as 
against 70 to 72 in White males. Indian lent. lies a\er.i'gr beiwc*en ()2 .md 
7‘5 as against 7a to SO in W’hite women. \\ .Suk lound the aseiagc* pulse 
rate in aa adult male South Afiican .\c*gioes 72.1, .ind in I.'< lemales 
70.5.*'* I he .Nc’gtr). theredote. stands close to the White* in rate* ol lieait 
beat. The respiration ol Indi.ins is about the same as Wliites. 10 to Id 
per minute in healiliv adults, with a slighilv Inghc t a\c*r.ige in females 
than in males. In the South .Afr ic an .Ne groes, on the* c ontiai \ . the* rc spii a- 
lion seems to be distinctly highc*r. aseiaging. ac cot ding to \' Suk, 20. > 
in adult males and 2a. 0 in adult females, rempeiatuie under the tongiu* 
in healthy adult male Whites axerage^s belwc*en OS.fi Fahic*nheit. and 
90'’. In Indians, it is apprec i.tbly less, ranging in males from OS.T 
98.8”^ Fahreniteit Flie tempc*ralure in .Negtoes also seems to be lower 
than in W’hites. axe raging in .South .Aliican males 98.2° and in letnalrs 
98.3°. 

Williain^. Mfi\n Sfmnnh (.rnwrs tn Yuraton. pp 91-98. 

SlcggcTfla. Ma\n ifulinm, pp iCiO-lfii; 

Rmeciicl. "Basal \lfiatK»lisni." pp 28 1 2^*2 

Hrdti^ka, Ph\.unloffual nn/i Mrdirnt ()h%rn>nttnfn 
••Suk, "Anthropological and Physiological Ohvrsaiions." pp. 51-70. 
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growth 

Scliull/ has demonstrated that differences between Negroes and Whites 
in bodily proportions are already estalilished in loetal life. Such differ- 
ences arc usually similar to those shown between adults. 

In early loetal life, the length ol the aims e\cee(Is that of the legs, 
although in the course of development this supeiiority in arm length is 
ra[)idly reduced. 1 he relatively gieat length ol the upper extremity and 
espec ially ol the foreaim in adult Xegioes is one ol the distinguishing 
lealurcs of the race. Schultz was able to show that in early loetal life the 
ratio of arm length to leg length in the Negio is consistently higher than 
in tlie White. Similarly, he discovered that the excessive length of the 
loiearm lelative to the uppei arm is a Negrc^ leature already marked in 
l()c‘ial lile, as is also the elongaticjn cjl the Negro shank relative to the 
length ol the thigh. I he same author louncl that the breadth of the hips 
1 dative to the shoulder breadth, which is smaller in adult Negroes than 
in W hites, is ahead) manifest in loetal lile. Other differences in bodily 
projroi tion ; diat expiess themselves in the prenatal pei ic^id are the shorter 
thumb length and gi eater length ol the second and third fingers in 
Negioes. as well as the relativelv longer and naiTower hand; a longer 
and narrower locn in the Negro with a shorter great toe. longer first 
aird secoird toes and a irrore projecting he el; a relativelv smaller head in 
the Negro, and a relativelv widei irose. I'lrese differ enecs are not. of 
course, piim.rrilv phvsiologic al. except rnsolar as the irrodifications of 
bodilv propoi lions are brought about bv grow th w hie h is a physiological 
|)r Ol ess. 

Refereirce h*rs alreadv bc-en made (p. -afi) to Stegg rrla’s remarkable 
lindings that Mava lircli.ur, .Navajo Indian. Arrrerican Negro, and .Arner- 
icair White children ol Dutch descent ha\e \irtu.dlv identical growth 
rlivthnrs in s|)iic' ol then laii.rl diversilv and the great differences of 
c linraie, altitude, and nature of food supply under which they mature, lir 
Stcggeida’s series, i.uial dillciences nr si/e and proportions are estab- 
lished Inirrlv .it the lust age nreasured (f) vears). 1 Iw Mava are about 
Iff cm. slrortei loi eac h age th.ur the Navajo, who. in turn, are consistently 
slrorier than the Dutc h-Anreru .ins. l ire Negroes surpass the Dutch in 
stature at all agc*s up to 14 ve.us. when the l.itic*r pass them and ccantinue 
t‘tller into acfult years. 

In all of the lour sloe ks, the girls are taller than the bcays for a short 
P^^iiotl. I his period ol lenrale superiority in stature begins in the Mayas 
and Negroes at about {) ycMis, in the .Navajo at Iff years, and in the Dutcfi 
Iff.r) VCMIS. All ol the boss regain their statural lead over the girls ol 
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the same race at 11-15 years. Tlie growth curves show that tlie shoit 
Maya boys are growing at relatively the same rate at 15, 1(5, and 17 yeais 
as the boys of the taller rates, fhe average age at first menstruation loi 
Ma\a girls is 12.9 )ears and for Dutch White girls 13.2 years. 

T he remarkable growth similarity in the diverse lates coexists with 
pronounced differences in ultimate body build. The Maya aie shoit, 
thickset, heavy; the Negroes consistently tall and slender. (Ihest giith 
relative lostature isdifleient lor eat h gioiip at eveiy age, and thegiowth 
curves lemain distinct throughout. 1 interpret these data to mean that 
racial anihro|n)inetrit dillereiues aie prim.uily hereditarv rather tlian 
environmental, but that the lundainental identity ol growth pioce.ssc*, 
bespeaks the specific unitv ol the rates of Hofno sulJirtis. 

COLOR-BLINDM SS 

Congenital color-bliiulncvs inav lie total, in v\hich .ill colois are ( on- 
fused; the toinnum loiin. in v\hith led and gieen aie conlused; and .i 
verv r.ire toini. in wliiih blue is confused v\iih u*llow. Tot.il (oloi- 
blindness occuis in onlv about one in .‘lOO.OOO pc i sous and is ahnosi ,is 
fiecjuent in females as in iiiiiles. ‘ R.u ial dillereiK c‘s aie indicated in 
recl-gieen colorblindness, vs Inch is sex-linked and. theieloic‘. imu h 
coniinoner in males th.ui in female s. F.iilv tests ol c oloi blindiu ss. ein- 
plovmg colored v.uns th.it have to be matched, aic* uns.itisl.n toiv and 
have been supeisc*ded bv tc'sts that rec|uire the le.iclmg ol coloietl numheis 
presented against a loloied b.ic kgi oiiiicl I he best knovCn is the* Ishihaia 
test. lU its use, (dc nients,lound led giec-n coloi blindne ss in jx i lent 
of .Vmerican .\egio male s. and I ,!f pei c c ut in (>2 I Amei i( .m Indi.in males, 
as against .ippioximatelv M per cent in While males .md 0.13 pel (eni 
in White females. lailier. but app.iieiitlv ii iistwoi ihv . woik, (om|)i!ed 
bv Clements liom vatious sources, give the following ligtiies loi males 
Melanesiatis (lOires Straits) O.Tfi, Chuki his (Mongoloid) !k(). I skiino 
0 . 8 , Cdiinese 3 . 17 , |apanese 3 . f, Fgvpti.ins ■».(). l.,ipps (5.3. l odas (l)ia\id 
ians) 12.8.^* 

THE RLOOn ORf)l rs 

The hunnin blood gtoups depend upon the absence in the red blond 
cells of two chemical stiuc tines. A .uid lA and active siibst.mces in the 
blcHKl scrum, called agglutinins, vshich may affect the receptors in the 
blcKKl cells so that they stick together or agglui inatc*. II a patient rc< civ 

•oCIcrncno. "Rarial Dilfcrnur^ in (.olfii niimliirss. pp 117 

•c 'ihe high inciilrnce in ihc rcM!.ifl mav Ik.* cfMinrdrfl vviili inlirmtin;; and poh.ni'IU 
(more than one husband to .1 wife;, notorious in ibis iv>latrd Kasi Indian group- 
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a transfusion of blood irom a donor wlio belongs to an incompatible 
blood group, the blood introduced is dotted by agglutinin in the serum 
()l the recipient. I his is bad business. Since 1919, serologists have been 
typing the blood ol large samples ol every human population that can 
I)C reached, to say nothing ol the infrahuman primates. I his serological 
activity has produced a iieu* set cjI anthropological criteria, in addition 
to serving the |)ractical purposes of jjreventing harmful transfusions in 
case of injury or disease and ol helping to settle cases of disj)uted pa- 
ternity. 1 he latter medic o-lc'gal application arises (rom the known in- 
hei italic e of the blood gioups that permits the predic tion of the possible 
blood gioups of ollspiing ol various matings. 



Stun tinr ni dells 
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The three ^nmes that determine () (the absence ol A and B), .V. and 
B are triple allelomor|)hs. and there are only lour blood phenotypes 
because the AO incli\ idii.il is routinely indistinguishable from the \.\ 
incli\ iciual, in spite ol the lac t that the former has in his blood c ells only 
a single close ol \, as contrasted with the double dose in the A.\ person. 
Sinulaily, BB and lUJ constitute but one phenotype, (iroup O (the 
absence ol \ and Bi is iccessise to both A and B. but between these two 
lattei theie is no dehnite dominance. Here we are not interested in the 
applications ol blood gioup inheritance to paiernitv cases, although, 
clearly, when thegrou|)sol the parents ai e known, it is; ossible to predict 
uhat blood groups can occur legitimately in the oh-pring and what 
gioups c annot. I hus, it sou .nid sour wile are both C), and she produces 
a 1) bab\ or an A bab\, nou ha\e been c uc kolded. If nou and she are both 
(), and she has an \l\ c hild, she has ac hie\ecl the geneticalU impossible, 
u hates ei hei morals. 

In addition, lour subgionps ol .\ — .\i, A., .\^ — base been dis- 
linguishecl. riiese subgrc)U|)s show snccessi\ely weaker agglutination 
1>V sc*ia. .\, occurs in only one ol about 2000 peisons and in one ol 
l’>0.000. A, is about li\e or six times as common as A,, and tlr inheritance 
scheme is lour multi|)le allelomorphs — v A, A^, and B — with Aj domi 
tiant and .\, recessi\e. 

The A and B structures are not the onlv agglutinablc substances in 
die red blood cells. In 1927. randsteiner and Levine disccnered two other 
‘‘k^dutinogens. M and N. inherited as a simple Mendelian pair of genes 
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iind not carried on the same chromosome as the A,B, and O genes. They 
are thus inherited quite independently of the ordinary blood groups in 
three different types — M,N, and MN. These M and N types are not im- 
portant in blood transfusions, since the agglutinins that would cloi 
them do not normally occur in human sera. However, their distribution 
is anthropologically inteiesting. In addition to those already mentioned, 
some eight other agglutinable factors in human red blood cells have been 
reported. I'he most imj)ortant of these are V and Rh. Idle lormer, re- 
ported by Landsteiner and Levine in 1028 and demonstrated with iin 
mime rabbit seuim, yields graded reactions, whic h are more (ie(|uent in 
Negroes than in Whites. Rh is a substance cc^mmon to human blood and 
the blood of th<‘ rhesus monkey, a macaejue. and is more fre(|iientlv 
present than absent. 

Properties rehtted to A and B are found not only among the piimaies. 
but wideK distributed through the animal kingdom, pet haps because 
these antigens belong, at least in part, to carbolisdrate sciic's in which 
the chemical \aiiet\ is rnene restricted than in protein seiies.'- 

We shall first consider the main fac ts of the clisti ibiition of the regular 
blood groups. A. B, AB, and (), in the many peoples and diverse geo 
graphical aieas of the woild Our interest is concentrated upon the sig 
nificance of the tilood groups in taxc^nomy. inc hiding i.ic ial c lassilic ation 
and the extent to which these seicdogical data tlirow liglit upon hum.in 
evolution and the early migrations of peoples, riie discussion ol the 
ultimate utilitv of this tec linic|ue to the phvsical aiuhrcrpologist must he 
deferred until a suivey of the distribution has been made. 

Tat)le 8 is a selection from the vast compilation of data made b\ Bovd 
( lO.Sl))/’'' re.irranged so that the various peoples aie grouped iindci llie 
main conventional raci.il classifications used in this woik. (.one lusious 
afxmt the f)lood gioup distrifiurions .ire fiased not solelv upon oui ah 
breviated table, but .dscj u|)on Bosd’s full assemblage of dat.i. In the 
table, the percentages of the various four blood groups aie hist given 
and then the dec imal frecpienc ies of p (the gene for A). f| (the gene lor b). 
and r (the gene for ()).’* 

riie lack c^f conformity of blcKxl group frecjiienc ies to conventional 
racial classifications may be noted from an inspection of I able 8. 

The frecjueru y of the gene r is derived from the blood g^oup C) (which 

*2Schifl anrl fUnorl (',rnuf>tuir Trehutr, p 191. 

For Ihc \arioiin mrihfKN of ralniUlin^ ihr Rciir Irrtpirnc ir^. < f. Bo\<l. oft rit.. p 1 1' 
Briefly, ihe formular Ro\cl iimmI m ifir Cat)lrs from ufiich oiir m.itcrial hai t)ccn taken au 

r V O p — i ~V — v'O c| ~ vcLT 14 — vT) 
rhcorclically. apart from rhanre deviation, p c| f r = I 
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contains neither the A nor the B ajijglutinogcn). In general, throughout 
the world, r amounts to more than .500. Often it approaches or exceeds 
.700, and it. rarely falls below .-100. I his recessive gene is then character- 
istic of the majority cjf mankind, hor example, in a considerable number 
ol series c^f Whites in the United States, the modal, or rncjst Irecjuent, 
value of r seems to be about .070. However, it is in the aboriginal (Eskimo 
and Indian) pc^pulation of the New \V^>rld that the highest general fre- 
(|ueiuics of r are to be obser\ed, usually between .000 and 1.000. In 
fact, until recently, it was l)elie\ed that the American race was pure 
1 (O), when not modihed by admixture ol Negrejes and Whites. Leaving 
out ol consideration the immigration ol Whites and Negroes in historical 
times, it is obvious that the .New W'orld has been, from the point of view 
of human |) 0 |)ulations, an aiea ol isolation. 

In 1‘ urope, the highest values ol r (fiom .700 to .750) occur in the re- 
moter wesiein and noi tbu estei n islands (Iceland .747, Ireland .714, Scot- 
land .70 I ). I liey tend to diminish Irom west to east ’out do not often fall 
below .500. Aiouncl the southern and western fringes cjf Africa, we en- 
counter fur. I high valuc?s of r, diminishing toward the center and 
not theastei n part of the (ontinent. The same phenomenon is discernible 
in the .Arabian peninsula, an isolated region with generally high values 
ol r. Sim i lari N, high \alues ol r seem tc3 occ ur in tlie islands of Indc^nesia 
more remote Irom the Asiatic mainland, mi Melanesia, Micronesia, and 
Poivnesia, with occasional exiepiions. In .\ustralia. prevailingly high 
propoitions ol r are lound except in the southern [)ortion, where there 
is an exceptionally high lrec]uenc\ of \. There is a suggestion that the 
extreme northe.tstern part ol Asia may also be high in r. 

In geneial, then, high \alues ol r. e\cn o\erwheh’ ing proportions, 
seem to occ ui in areas that are isolaicxl or peiipheral with reference bc:)th 
tocential and southeasiein .Asia, and (curiously) to central and north- 
easiein .Mric a. 

The gene p (.\) has a |)ec uliarl> spotty clisti ibution. It has its highest 
beciuency in certain North American Indian tribes (Blackfeet .526, 
bloods .5iS.4) in the stale of Montana and near Mbc'ta, Canada, and 
among the South Australians (.11,4 tc7 .1.47). It is high also in some of 
the outlying comets of Europe (Not wav. .Sweden. Spain), but cxcasional 
equally high values crop out also in more central areas suci as Belgium. 
4uit/erlancl, Bulgaria, and Armenia (.4:. ). It is virtually absent among 
die South American Indians. In most places c^f the w’orld it seems to 
*‘»nge Irom about .1,50 to .250. Bend regards it as ‘‘centrilugar’ and con- 
centrated in “refuge” ateas. but it is not .so markedly marginal as are 
die extremely high values ol r. (iene p (A) is usually high when q (B) 
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Ona I icrni del Fucro Rahin IH 91.1 5.6 0 0 .028 0 .9/2 

Y'ahean Na\arino Is./P F. “ 33 9.0 0 91.0 0 0 .700 .300 

Toba ArRcmina .Ma//actal. 191 98.5 1.5 0 0 .007 0 .993 

Caraja Araguaya R Brazil Golden 61 39 5 51 5 .039 .32-1 .624 
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is low or lacking and r (()) is also above average. To some degree, high 
A seems to go with high O. 

The gene q (B) seems definitely concentrated in the central Asiatic 
plateau and in eastern and southeastern Asia. Eastward it lades away in 
the Pacific islands and is virtually absent (torn Australia (e\ce[)t the 
northern Iringe) and from the New World (although dubiously present 
in .700 of a handful of Fuegians — of them — and in one or two other 
South American tribes). From central Asia westward to the Atlantic 
fringes of Europe it again diminishes to almost nothing, but it is curi- 
ously high in the Whites of northeastern Africa and the Pygmies ol 
the Congo forest. 

The simplest e\planation of the present disti ibution of p (|. and r is 
an application of the well-knc:>wn principles ol dispeision ol evolving 
animal t\|)es. The most primitive types spread out horn the evolutionary 
center of developnrent and are forced by successively higher evolved 
types into marginal and refuge areas. On this basis alone*, it nright he 
guessed that man was originallv all group () (i) and that, since A (p) is 
spottv and submarginal in its distribution, a Inst series ol muictiions 
produced and disseminated agglutinogen whereas a sc'cond series ol 
mutations resulted in B, which still preserves itscerriral \siaiii distrilrir- 
tion. This was, indeed, an cMrlv explanation of the blood groirp distri 
butions rather widelv acce[)ted. Firrther. srrrce irr the nirreteen twerrties 
it was cornmonlv thought that the aboriginal inhabitarrrs ol the .\ew 
Wc^rld lacked both arrd Ik it followed that A and B we4A* rrrutations ol 
conrparativelv rec eni date, subseeprent to the peo|)brrg ol \rrrc*r ic a, whic h 
could scarcely have begurf rrrore than ‘Ja.OOO vears ago. However, this 
simple explanation has now fallen into disfavor. 

In the frrst place, the gorilla, the orang uiarr, and the gibbon all have 
both A and B (probablv indistinguishable frorrr the c or r c*sponclirrg hu- 
man antigens) and the c hirrrparr/ee has .V arrd (). Sirre e sorric*w hat sirrrilar 
structures are found in the blood of the lower jrtirrrates tilso, it is hard 
to evade the conclusiorr that the hrrrnan blood groups must have beerr 
inherited front prehurrran ancestors. It is rather irrrprobable that the 
present anthropoid apes and man have developed the sarrre agglirtinogeus 
independently, subseeprent to our aircestors’ attairrnrent ol a hiiniair 
status. Again, Boyd and Boyd, as well as other serologists, have beerr 
able to ascertain the probable blood groirps frorrr ancient rnurrrrnilied 
tissues and have tested in this way s|)ecimerrs from rrrore than 300 rnurrr- 
mies. From their results on Egyptian nrater iai, A and B seem to be pres 
ent as far back as the prcdynastic period, which tarrre to an end about 
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3400 B.c. Thus, both A and B arc apparently at least 5,000 years old and 
probably much older. 

Boyd explains the piescnt distribution o[ the blood groups on the 
assumption that they aie non-adaptive’ (i.e., none of them affords any 
advantage in natural selection) and subject to accidental loss through 
isolation. He assumes that earliest man pn^bably had a blood group dis- 
tribution “not lar different from that of present day Asiatics or Negroes, 
say p = 0.25, (j = 0.15. r r= 0.(10,” but that isolation early produced 
groups devoid of gene After a small dribble into the New World of 
peoj)le with some B (evidenced in the presence of B in prehistoric Amer- 
ican mummies), subse(|uent groups who had lost B through isolation 
entered the Americas in successive waxes. I'hese groups probably had 
A and O, but the former through isolation was lost in some places and 
concentrated in others, wheieas the little B present in prehistoric times 
was usually lost. 

Candela has recently shown very convincingly that the gradient, or 
sliading ofl of B liom central Asia into eastern and central Europe, is 
related to the re|)eatcd historical invasions of Mongoloid peoples, be- 
ginning with the Huns, although B is not necessarily associated with 
Mongoloid |)hNsical characteristics and may be inherited cpiite inde- 
pendeiitU of them.''’ Bovcl thinks that to some extent the A possessors 
retieatecl befoie the advance of the B gioup people, who may have been 
su|)erior in the arts oi war, hunting, and agriculture, but that the latter 
never penetrated in this last advance to the New’ W’orlcl and Australia. 

I'liloitunatelv, there are also certain diiriculties in the wa) of accept- 
ance of Bosd’s e\|)lanation. The sup|)osiiion that earliest man had a 
blood giouj) distribution of |> z= 0.25, q 0.15, r 0.(')0 does not ac- 
count lor the oiigins of the sercjlogical ciilferences. II \ and B are not 
the result ol mutations from .in oiiginallv univeisal () cc:)ndiiion, is O, 
on the conn . 11 y, a mutation from .\ and/oi B? I'he gene r (()) is found 
among the apes only in the chimpaii/ee, which has a blcsod group distri- 
bution ol about 01 |)er c ent A and 0 per cent (). Some way or other, the 
recessive () became established early and piedominantly in the human 
stock, and it is hard to .see how this stale ol alfairs could have transpired 
if the blood gioups have no .selective value, unle.ss () was the original 
s|)e( ifically human condition. And if that was the case, and the p and cj 
genes are mutations, how did they establish themselves without any 
selective advantage, especially if. as Boyd a.s.serts, it is necessary to assume 

S(hilT .ind Bo>il. (yf). ett . |)p 210 tl 

Ci.iiutcla, 'The InircHluclion of Blocxl-Group B Into Europe," pp. 413-441. 
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improbably high mutation rates in order to explain the present distri- 
butions of A and B on the basis of mutations? If minority genes and 
single or rare mutations have little or no chanc:c ol survival, but are lost 
by accident, how did B attain its present predominance in central Asia? 
If B was lost by isolation in Northern Asia and in the New World, why 
has it maintained itself at a level of approximately .222 in the (longo 
pygmies, almost certainly the earliest Negroid population of Afri( a and 
without question one of the most isolated peoples ol the world? And 
how has chance operated to produce the tollowing li suhs in the isolated 
but adjacent tribes of Tierra del Fuego? The ansuer is. ol course, that 
practically anything can happen by the operation ol diance, if that is 
the sole lactor to be considered, however great may be the betting odds 
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against such happening. However, it would seem that the present dis- 
tribution of the blood groups does not gu*atl\ illuminate the prehistorir 
migrations ol man, il it is netessarv to start with a wholly giatuitous 
assumption ol the blood group composition ol eat best man and then to 
throw the onus ol sttbse(|uent c hanges almost entirely upon hspothetical 
isolations of small groups and the vagaries ol ( ham e. 

Gates accounts lot the present rac ial disti ibution ol the blood groups 
bya theoiy ol |)at*dlel and repc'ated mutations.*’ He bases jj^is contention 
upon the observation ol similai mut.itions in dillerent plants and ani- 
mals and upon the possibilkv ol c liange ol mutation r.ilc s Irom time to 
time within a species. Using a method clevisc*cl bv Fisher, he c.ilculatc*s 
the time that might be recpiirc’d lot A in any race to increase to 10 per 
cent from an original 100 pei cent (), il .\ was a mut.ition liom (). As- 
suming a mutation Irecjuency ol 1 in 100,000, b\ these calculations it 
would require a million >enrs lor the Austialians, the Foivnesians, the 
Bushmen, or the Bascpies lo build up 10 |n r c ent ol .\. Sine e this is nuic h 
too long a time, (fates concludes that primitive men already had A, de 
rived from anthropoid ancestors. It ma\ have begun with much less 
than 40 per cent and increased slowly ihiough persistent mutations. It 
seems certain that Aj, etc. are second.ny mutations from the older 
Aj. The mutation rate of thc.se subgroiq)s is not known, but there is one 
definite case on record of A^ mutating to A,. 

Cates thinks that the human B may be a muc h later mutation than A 
and one that occurred in man independently of, and parallel with, the 

•7 Gales, ms. 
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anthropoid ape B. Haldane calculated that the 10 per cent to 15 per cent 
of B in the European population could not have been acquired in the 
last 20,000 years through mutation alone, and there is good evidence 
that the European B is due to infiltration from the east. B may well 
have increased in repeated mutations in different areas. 

A somewhat diflerent intei preialion of the blood group distribution 
assumes that in the early history of man isolated races developed, some 
exclusively or [)redominantl) group O, some A, and some B, and that 
subse(|uently these rates mixed and interchanged in part their serologi- 
cal ( haracleis. I he process of race-making must indeed have proceeded 
through the isolation and selection of the mutations of our earliest 
human, cji perhaps even aiuhro[)oid ancestors, but there is no particular 
rcxison lor supposing that the gradual differentiatic^n of a specialized 
Mongoloid type necessarily carried with it a loss of A and O so that the 
pure Mongoloids were at the same lime purely group B. V'ct it is wholly 
possible lh.it the same isolation and selective process that resulted in 
Mcingoloicl inorpholcjgical traits might have piled up B in that stock, 
lortuitouslv or through selectional advantages yet unknown. 

The fact that O is so rare in monkeys and apes, whereas it predomi- 
nates in man, h.is suggested to some serc^Iogists that A and B came first, 
and the gene () aiose later by mutation. I'hen, according to Wiener, it 
would be mote likely that () arose from A than Irom B, since the chirn- 
pan/ee has A and () together, but no B, as is also the case in certain 
human giouijs.'*^ However, it is haul to see how the recessive O could 
have esi.ibli>hed itsell so strongly in all subsecjuently mixed races, even 
gi anting that it h.id some selcxiive advantage (which is not known to 
exist). It would seem more probable that .\ arose fiom a primitive and 
generallv est.iblished (). \'et and B must have originated as mutations, 
or at any i.iie two ol the three genes must have so originated, either in 
the hum.in or the prc*human stage, unless one believes in separate and 
original serological creations. 

Eo me. an anihio|)ologisi and no serologist, the following explanation 
seems most neaily .s.itisfac tory . Substances that were precursens of O, A, 
.md B must h.ive existed in the blood of our anthroj^oid ape ancestors, 
with the O-like substance |)iedominating, the .A like substance next in 
strength, and the B protoiy|)e as yet little differentiated. In very early 
human times, at least with the first dispersion of Homo sapiens, primi- 
tive Whites c airy ing a |)i eponderanc e of the fully developed human gene 
() and a possibly new mut.ition A (llie latter in the minority) began to 
sjnead over the world. 'Elu'se migrations preceded the complete dib 

VVirnrr. "F.xohliion of the Miini.in Blootl C^roiip Faciors.*’ p. 20S 
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ferentiation of the mutation B in the human stock. Tlie agglutinogen B 
either originated or began to proliferate through some selective ad- 
vantage in central and southeastern Asia at the later period when the 
common Ncgroid-Mongoloid branch was separating itsell from the 
trunk of Homo sapiens somewhere in Asia. Thus the ("ongo |)ygmies, 
probably the most aichaic Negroid stock, carried with them into the 
isolated equatorial forest region of their habitat high pro|)oi tions of 
both A and B. The evolution of the full-si/ed African Negro type on the 
periphery of the Congo barest and trom these pygmies, involved, pos- 
sibly fortuitouslv, but piobahly through selec tive disadvantages as yet 
unknown, a reduction ol both \ and B in the special i/ecl .Negro race. 
Much the same process may ha\e taken place in Melanesiii. In the slightly 
later development ol the specialized Mongoloid race, B iiu leased at the 
expense cjf A and (), possiblv through selecti\e advantages appertaining 
not to the agglutinogen itsell but to ttther cpialilies inherent in the 
Mongc^loid stock associated with B l)v chance. Ameiica must have been 
peopled by Northern Asiatic, non-Mongoloid oi poleniiall\ Mongoloid 
stocks who had not recei\ed the excessive infusion ol B that accom 
panied the lidl development ol the specialized .Mongoloid ivpe. The 
peopling of America may well have preceded the great piolilei alion ol 
B in Central .Asia. Bovd’s theorv of loss and s|)C)tty disiiibution ol A 
and B in the New W’orld through chance* and isolation, assuming ver\ 
little cjI eithei ol these agglutinogens in the aboi igin.d immigiMiits, seems 
to hold water (with occasional leaks), and Candela’s exposuion ot a late 
spread ol B into ruro|)e bv histoiical Mongoloid migrations cpiite sat- 
isfies me. It is hard to get away from the teinpoial |)iioiiiv of () and 
over B, as carried by the .Mongoloids, almost certainlv the- last ol the 
primary races to be developed. 

The serologists insist that, in spite of all sorts ol testing coi relations 
of the blood gic^ups with vaiious fjaihologic al susc epi il)ilities and im- 
munities, there is no gcjcxl evidence that significant ielationshi|)s exist 
or that any of the serological types give their possessors advantage or 
disadvantage in the biological struggle for survival. Undoubtedly this 
contention is cc^rrect on the basis ol present evidence, hut it results in a 
virtual paradcjx. Boyd attempts to demonsttate that A and B could not 
establish themselves frcjin single mutations or repeated mutations be- 
cause they woulcJ have been lost by chance in the absence ol iheir 
having seleclional advantages, lie denies that they have such selectional 
advantages, but nevertheless A and B have survived, and in some cases 
they are predominant within groups. 

So far, we have not considered the extent to which A, B, and O are 
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linked or associated with the conventional combinations of hair form, 
pigmentation, and the other morphological features that arc used by 
anthropologists (and by everyone else) For human classification into 
racial or other taxonomic groups. The plain farts of the matter arc that 
such correlations are so tenuous as to be virtually non-existent. The 
following data show the situation: 
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rile table al)o\e groujis i)eo])les that aie plnsically md racially about 
as unlike as they could possibly be and are vei neailv identical in blood 
gioup disli ibiiiioii: r'skinio and Australian aborigines: Negrito p\g- 
niies, Russians and liMiiiaiis; South African and Melanesian Negroids. 
Clalifornia and runisian Whites; ultra-Mongoloid Buriats and Negro 
Bambarra, etc. It would be cpiiie eas\ also iu compile from Bend’s tables 
different sam|)les drawn fiom the same ethnic or lacial population with 
widely dissiniil.n blood grouj) gene Ireciucnc ies. Evidently, the blood 
gioups are inherited inde|)enclc’ntly of rac iai characteristics. 

The world disti ifiution ol the M and \ tvpes in man is l)y no means 
completely plotted. Neither type is dominant over the other; there are 
no agglutinins in the sera to clot these structures, and the inheritance 
is controlled l)y a single pair of genes. If M and N were present in nearly 
ecjual proportions, it might f)e e\|)ected that the world distribution 
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would approximate M = .25, MN = .50, N = .25. Boyd’s table shows 
that the expectation is roughly fullilled in the case of MN, but that M 
usually is found in somewhat higher proportions than N. The largest 
series tabulated by Boyd (10,894 Germans from the Tyrol) yields a gene 
frequency of m = .574, n = .448, and the bulk of the Kuropeans series 
appear to have m in proportions ranging from about .540 to .590. Boyd 
and Boyd have found some unusually high values of m in the Ukraine 
and in the Caucasus (ap|)ro\imating m = .(rS), and the rinnish and 
Swedish data show m fre(|ucntly in excess of .()0. X’ery lew Negioes have 
been t\pcd for M and N and those tabulated piesent nothing extraor- 
dinary, nor do the considerable numbers ol Japanese. 

The outstanding peculiarities of M and \ disiribuiion, as at present 
known, are louud in south .Australian aboiigines (ni -- .171, ii .7'}5) 
and in several small samples ol North Aineiic.in Indians in which m 
ranges from .7‘kS to .791. However, the few I skimo tested show only the 
ordinary predoininaiu e ol m (.559 and .572). Bo\d again wishes to 
explain the irregulai ities b\ accidental geiu* loss due to small numbers 
in isolation. 'Fhe substanc e M was presum.d)!) commoner in |>iimiti\e 
man than N and thus was less likely t(3 be lost in the manner assumed. 

Landsteincr and Wienei used a \ariet\ ol anti-.M sera on a number 
of species of a|>es and monke\s and found that they could be gradc’d 
aetc^rding to their resemblances to human M blood. I he* .milnopoid 
apes, <jl course, were closest to man. with the chimpan/c'c* most neaib 
human. .\I agglutinogens were found regidail\ in the OltlW'orld mon 
kevs, but in only one spec ies of New Woild monkess ('and iliis in\ol\ecl 
a blcjod reaction to a single'spec iai sc'ium). Aiui N se ra haw gi\en posi 
tive reactions thus far only with c hunpan/ecs, siiggesiijig that the* N 
factor in ape blood (like the .M) is i elated to the human substance bur 
not identical with it. ' 

l^itnclsteinei and W'iener b\ immuni/ing rabbits with the blood ol 
the rhesus monkey sue c c eded in obtaining ant i t he sus immune sc i a that 
rcactc’d with about 85 pet cent of the blood of White indi\ iciuals. I lie 
(actor in the human blood that leacts positi\ely with such seta is called 
Rh. Its first importance is due to the fact that it is (he Inst of the .ig 
glutinogens to which phvsiologic al function (and hence selcc lioiial 
value) can be ascribed. The critical case occurs when a lalhei is Rh 
positive and the mother Rh-negati\e and a fcu ius /;/ ///c/o inheiits the 
Rh-j)ositive from tlie father. Bee a use ol some delec t in the plac enta, some 
of the foetal blood may pa.ss into the c ire ul.ition ol the mother and set u|) 
the production of anti-Rh isoantibodic's. I luse then filter back thiough 

pp. 20>-20Ci 
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the placenta and destroy the blood of the foetus either in utero or after 
birth giving rise to the disease known as erythroblastosis foetalis/’" This 
disease destroys tiie red blood corpuscles of the foetus and may be lethal 
or may cause anemia and various other pathological and defective con- 
ditions. 

The malino and loetal inheritance combination that can produce this 
disease oc( urs in about one out of 10 to 12 cases, whereas the actual dis- 
ease lias a fietiuency ol about one in 100, thus indicatinii; that only about 
one ol 10 women is capable of being sensitized. Hence the selective 
ellect is small. 

More recently it has been suggested that Rh incompatibility may also 
be impoitant as a cause ol undifferentiated Iceble-mindedness. Cook 
reports the pieliminaiy findings ol ^'annet and Liel^erman on 109 visit- 
ing mothers ol the same number of feeble-minded children in a Con- 
necticut institution.'' .\bout half of the children (a:! oi 109) showed 
specific types of feeble rnindedness, and the mothers ol these showed 
af)out the aveiage of Rh (lositive and Rli-negatixe for the White ])opu- 
laiion. Of r>(i children classified as “undiflerentiated mental deficients,” 
the mothers were Rh-negatne in 1 1 cases — more than twice the average 
for the general po|nilation. Fuither, of the 1 1 negati\e mothers, 11 had 
Rh-positi\e chvJdren — the situation in which cr)throl>lastc)sis foetalis 
sometimes deselops. It is thus |K)ssil)le that the Rh incom|)atibility that 
desiioss loetal blood cells in er\ thioblastosis may retard brain develop- 
ment in some cases. Snvdei and associates have (confirmed the results of 
^anett and l.ieberman (as leported b\ ('ook) in lurther inv estigaticjn of 
hO motheis and theii (iS feeble-minded children.'- Of the (if) mothers, 17 
aie Rh - (nearly tvMce the expected freejuenev) and of the 68 feeble- 
minded children. 1 1 vseie Rh-|- from Rh— mothers (mcne than double 
the expec tc’d frec|uenc y). Ac c ording to these same authors, the proportion 
of Rhd c hildien fiom Rh mothers should be about 8 per cent, but since 
Inst born c hildrcn are seldom, if ever, affected, the expected proportion 
showing the efUa is of immuni/ation ol the mother by the Rh factcar is 
reduced to about fi per cent. 

I he Rh gene of human blood, discovered as recenti) as 1910, is turn- 
ing out to have so many astounding ramifications that it is very difficult 
to keep abieast of them. Wiener has fotind that the Rh agglutinogen 
is not a single entity but has at least live variants determined by cenre- 
sponding allelic genes and giv ing rise to eight types of blood. These types 

'“' This <!isu>\rr\ u.is made l)\ I*. I cMnc aiu! ,issori.iics. 

Cook. •• riir Kh (.('nr. ' pp. 

Sindrr. Sdionfrld and OMi'iiiian “ llir RH F.n tor .and Frrt)lrniindcdnrss." pp. tt-10. 
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correspond to the reactions to three kinds of antisera: Anti-Rho, Anti-Rh', 
and Anti-Rir. The first of these antisera corresponds to the original 
anti>rhesus seruin of Landsteiner and Wiener and gives about 85 per 
cent positi\e reactions on Whites; the second about 70 per cent, and the 
third approximately 30 per cent. Tlie types are now designated thus: 
Rh-negative, Rh'. Kh'\ Rli'Rh", Rh,, Rh„ Rh,. Rh,Rh,.' ‘ Wiener has 
found very marked differences between Negroes and Wliites in New 
York city in the distribution of these eight Rh types. His Negro 
Series (a) consisted of a heterogeneous group of outp.atienis and num- 
bered 93 individuals. Series (b). consisting of 138 peisons, included onlv 
such as ga\e no ob\ ions iiulicaiion of White admixture. The ouistanding 
difference between Negroes and Whites is in the frecpiency of type 
Rh,). which includes 21.5 per cent of the mixed Nc'groes of series (a), 
41.6 per cent of the more or less unmixed .Negroes of sei ies (b), and only 
3.0 per cent and 2.2 per cent of the White series consisting of 2(*)3 and 359 
persons, respecti\el\.'’^ Thus type Rh^ seems i(^ be 10 to 20 limes as com- 
mon in Negroes as in Whites, e\en when the former ate considerably 
mixed. PresumabK. tests on really full-blood Negn>es would \ield even 
more striking results, and it is suggested that the Rh tests might be used 
upon Negroid groups as an index of puritv. Further, t\|)e Rh, is mote 
than twice as frecjuent in Whiles as in Negioes. whereas Rh . shows an 
excess in the colored series. 

The incidence of negative reactions with f)oih standard anti-Rli,, 
and with anti-Rh' sera is muc h lower in (ihinese than in W hites (with the 
former scrum 1.5 per cent negative in (.hinese, 13 per cent in Whites: 
with the latter 5.1 per cent in Clhinese. 29.6 per cent in Whiles). The 
blcKxls of .\merican Indians, like those of (.hinese, give very lew nega 
tive reac:tions with standaid anti Rh„ seium (0.8 per cent), but main 
more negative reactions with anti-Rh' th.in either Whiles or (Ihinese 
(42 per cent). In this respect the Indians iesc*mble Negroes. 

Tims it appears that the Rh serological substance, which, as (look 
says, was first regarded as .i mere 'immunological odditv,” turns out to 
be the gene complex with the most im|)ortant selective value hitherto 
known, as well as most promising serological criterion of race. It .seems 
wholly possible that the Rh types arc destined to furnish us with the 
high positive correlations with anatomical racial types that are so dis* 
appc^intingly absent in the case c^f the standard blood gTou|)S. Inciden- 

•a Wiener, ‘■Nomnulanitc f»f the Rh RIckmI I vpes," pp ^>.12 

Wiener, Belkin, and Sonn, “Discrihiition of the \, Aj B C). M \, and Rh Blootl I-att- 
ors.” pp. 187-191 

•• Wiener and others, "BWkkI lartors arnon^ (.hinese.’ p. 271 
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tally, all of the 15 chimpanzees that have been tested so far for the Rh 
factor have turned out Rh-negative.®" 

If the distinctive agglutinogen combinations in the subhuman pri- 
mates and in lower mammals generally coincide with the morphological 
complexes whereby taxonomists identify species, there is here an evi- 
dent linkage ol serological and anatomical characteristics that is not 
obvious in man. In human senjlogy, as lai as present data serve us, there 
is not even any consistent mutual assoc iation of the various antigen series 
that have been discovered: the (),A, and B groups: the M and N types; 
the Rh-|)ositi\e and Rh-negative systems: the P-|)ositive and P-negative 
systems seem to be inherited inde pendently. Thus, if one assumes that 
the present mixed distributions of any one system are due to the hybrid- 
i/ation of oiiginal pure races, such as M rac es and N rac es, one is con- 
fronted with the necessity of pc^stulating theoretical primitive “pure” 
blood group races that combine the various serological systems. For 
example, Bosd and Schifl show that the A.B syst in, the M,N system, 
the P sysieni, and the Rh system together make pc^ssible the distinguish- 
ing of HiO kinds of human blood (not inc luding subdivisions of Rh).®^ 
If we exclude the sid)grc)ups and the mixtures in the resi)ective A,B and 
M,N series, we still have* 2 1 putatixe original serological races in terms of 
combinations of the basic genes ol the lour systems. .\nd we have ab- 
solutely no c lue as to their relationship with taxonomic morphological 
races in piimitixe human limes, nor loi that mattei, any indication that 
the mathematic ally possible serological combinations e\cr existed as 
“pure ” seiologic.il races. 

In sinie ol the ac c urate* knowledge we possess of the genetics of various 
blood gic)U|) substances, their control h\ \er> tew genes, their allegedly 
“non-.idapiixe” character, their permanence in the irulixidual, and their 
supposed independence ol en\ iionment, ue can haiclly discard the 
ordinary anthropological criteria of race in laxorot serologx. The recon- 
structions of primitixe races and |>rehistoiic migrations that are based 
upon serology (at least as res|)ecls the st.ind.ird blood groups) are even 
more spc‘c rilaiixe and implausible than those that result from the study 
ol skulls and bones. And. as regards contempor ary man. I am afraid that 
scientists, together with the entire lay poi)ulaiion of Ilotno sapiens, will 
persist in clistinguishiirg Negroes. .Mongoloids, and Whites by obserxing 
their visilrie and distinctixe nrorjdrolcgical combinations rather than 
by depending upon serological tests. We shall continue to call a gorilla 

««XVirnrr .inci XX .ide, I he Rh .iiul Hr l-.iccois in Chimpaii/ecs.*’ 

*' Schifl jiul iUood Gtoufuuf^ Technic, p H. 
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a gorilla and a chimpanzee a chimpanzee, even if they belong to the 
same blood group. 

At the same time, these serological studies of modern man and their 
extension to mummilied tissues and dry bones open up a lield ol 
anthropological investigation that is at least of ecpial iinportaiue with 
that of morphology and biometry. Physiological tests ol human heredity 
may even be asserted to be potentially more signiluant than those ol 
anatomy. No physical anthropologist Ciin allord to dismiss the data of 
serology as irrelevant, merely because it does not jibe with coinentional 
anthropometric techniejues. Serology enables us to take a new beating 
upon human origins and migrations from an entiiely dillereiu \ iew- 
point. The separate observations Irom the widely remov ed mot phologic al 
and serological positions ought to lacilitate the (letermiutition ol human 
and prehuman conditions in the past, as it were, by a method of tri- 
angulation. 

Some individuals have the substances th.it iharatteii/e their blood 
groups present in their saliva, their gastric juice, and other bodv Iluids. 
Such persons arc called “sec retois. ’ in c outlast to those whose Iluids ate 
free fre^m the blood groiij) substaiKcs The ahtlitv to scitele giouj) 
specific substances is deteitnined by a gene dominant ovei the gene 
for non-secretion. Perscjtis belongittg to gioups A. Ik ot AI> ate easilv 
tested for this secretitig altiliiv. but the testitig ol () gtou|) individu.ds 
is difficult and has been omitted liom the lollowing d.ita. Si hill lound 
that, in a seiies of .Sli.S W'lntes studied in berltn, the ;^eic ent.igc* ol 
secretors was 7<S.(); in a series ol 7 1 New \’ork W hites, mostiv Jews. SLM 
per cent; but in a seiics oh 178 ll.ulem .\egioes. onlv (il.2 pet leni. 
Here, then, is promise of another 1 1 itet ion ol t.iiial dillc tencc’ ol which 
the heredity is simple and definitely known."*’ 

RACIAL DIi rhRKNC KS IN RKSUONSF TO ORI C.S 

There seems tcj be verv little reliable cvidenie com inning dillci ernes 
in racial response to vaiied drugs, although man) supei siitions exisucl 
in slavery days with regard to the .\c‘gio, who was olten consideied .t 
separate species and was sup|M)sed to leipiire <i pc*(itliar and spci i.d 
pharmacopeia. Lewis has rcientiv summaii/(*d the finding of vaiious in 
vestigators with respec t to this sul)jec t.'*' I he Ncgio appears to l)c* less 
susceptible to the central action ol atropine than does the White. He 
also displays more resistance to cathartic s but possibly is more susce|)til)le 
to the actions of anodynes, sedatives, and hypnotics. 

••Schiff, “Racial rJiffcrcncc*,’* pp. 2''»V*262. 

•• Lewis. Biology of the Segro, pp. 97-98. 
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Chen and Poth have discovered that the pupil-dilating or mydriatic 
action of cocaine, euj)hthalmine, and cphedrine upon the eyes of Whites 
is very niucli greater than upon the eyes of Chinese and IMegroes. The 
pupils ol Whites were dilated by these drugs more than three times as 
much as those ol (Chinese, and the dilation in the case of Chinese was 
more tlian twice as much as in Negrocs.^^ 

liacinl Pathology 

Different es in racial pathology are complicated by the fact that many 
diseases to whidi Whites have been exposed for thousands of years and 
to which they have developed relative immunities have been diffused 
by Kiiiopeans to Nc^groes and othei races which have never experienced 
them before KuropcMii contact. Consecjuently, these latter pec^ples have 
not developed resistance against such inlet ticjns and are decimated by 
them. A lurthei dilliculty in inier|jreting different es in the incidence of 
diseases, the gra\ii\ ol their effetis, and the death rates resulting from 
them lies in the emiiomnents ol the races compared. In this country, 
lor example, the c onditions of sanitation, liousing, nutrition, and almost 
every other en\ ir onmental lac tor that might influence the infecticjn by 
diseases and ieco\eiy hour them are greatly inferior for Negroes to thc:)se 
enjoyed by Wlrites."' 

Whelhei iir Alric a or iir the rnited States, tuberculosis is a much more 
serious disease <mrong Negroes tharr airroirg Whites. In the United 
Slates, the nrorlality Iroirr thrs disease is Irve times as high in Negroes; 
it begins ac ti\ely at .iir c\rr lier «ige; the annual dex litre ol the tuberculosis 
mortality is slower than amoirg Whites.'- Among the causes of death, 
tuberculosis is secoircl iir Negroes ol this country, seventh in Wdiites. 

In the Uirited States, sy |)hilis is also far more prevalent among Negroes 
than among W’hiies. and the Negro seems to be especially liable to 
svphiliiic lesions of the carclio-vasc ular system. .Another venereal disease 
much more |)ievalent amoirg .Negroes than anrong Whites in the United 
States is lymphogranuloma venereum. This affliction results from the 
introduc tion ol a filterable v ii us, usuallv at the genitalia. It often bloc ks 
the lymphatic drainage and causes elephantiasis of the genitalia and 
stric tine ol the rectum, as well as buboes. 

A sup|)osed immunity to malaria among African Negroes is probably 
accjuired by repeated infections fronr birth and is not racial. In the 

.ind l*culi. "K.'uial nillticnccs in Mvari.Tiic Aiiion of Cx>cainc.” pp. 91-93. 

I hi* follow illy; snnuiiar> of (lillcrcnrcs in paiholoRv bclwccn Negroes and W'hitcs is based 
upon I.CWIS. liiolofr\ of thr \niin 

‘‘ lx*wis, op. fit . p. ir)3 
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United States, Negroes suffer more from malaria than do Whites, but 
they are more concentrated in tlie malarial distric ts. The Negro, whether 
in this country cu* in Africa, is delinitely less susceptible to diphtheria 
than is the White. He is iimie susceptible to lobar pneumonia, but. if 
he contracts it, his chances of reccnery arc about the same as those of 
Whites. There seems to be nc^ doubt that the Negro resists yellow fever 
better than any other race. It seems probable that measles affects Negroes 
less than Whites. On the other hand, the Negro is the mote susceptible 
to whooping-cough. I he e\iclence is that polionnelitis (infantile paral- 
ysis) attacks Negroes less often than Whites, hut infected Negroes are 
more likely to die c:)f the disease. Fatal teimination of ty|)lioid fever 
seems commoner in Negioes than in W hites. 

Probably the clearest example of a nearly complete lacial sc'giegation 
in disease is sickle cell anemia, to which .Negroes are cspc'ciallv liable 
and tc^ which W’hites are immune. I.euis states that it is doubtful there 
is a single genuine instance of sic kle cell anemia among Whites, if those 
are excluded in whotn there isa piolj.d)ilit\ of a lecent or remote infusion 
of Negro blood."' Ibis disease is scxontlais to a congenital anomaly 
known as sicklemia, which is inherited as a Mendelian dominant and 
occurs in the .Negio population in 1 to la pei cent. I lc ino|)hilia is \er\ 
rare among Negioes. In the liookwoim a tea of the rnited States, .Negioes 
are mucti less subjc’ct to this infestation than Whites. In .Xfiica, in 
regions hea\il\ inlestccl with liookwoim, the* .\c‘gio suffcis little liom 
the disease. 

No safe conclusion can be drawn liom the conflicting leports upon 
the ccjm|)arati\e susc e|)tibilft\ of Negioes and Whiles to mental diseases 
because of dubious diagnoses and rc*gional \ ai i. it ion of c ondii ions ha\ ing 
to dc3 with the lecogniiion of diseases .ind the* admission of mc*ntal 
patients into [)ublic institutions. I he data on diseases of the heait and 
blood \esselsaie similarh unreliable. Mans in\ esiigaioi s think that the* 
Negro is espec i<dl\ prone to hsperiension but l(‘ss susc epiible to c oronars 
disease and to iheumaiic heart disease than the While. Mortality 
statistics clearly indicate an excessive death r.itc* of Negroes from 
nephritis, bc^th c hronic and ac ute. 

The Negro, as a surgical patient, is outstanding in his resistance to 
infection by suppurative coc c i. I he inc idenc e of |)epiic ulc er is extremely 
low in tliis race, and ilie formation of gall stones is far less fieciucni 
than in Wliites. I he same holds for urinary calc uli. Among the benign 
tumors, uterine fibroids aie far commoner in Negroes than in Whites. 
Keloids are large liypertrophic scars produced liy skin injuries, often 
tbid.t p. 249. 



HEREDII'Y AND RACE 


565 


of an insignificant nature. The Negro is notoriously predisposed to this 
sort of connective tissue overgrowth. This skin peculiarity is utilized for 
the production of raised ornamental scars in Africa. It is worthy of note 
that the Australian, who is not a Negro but probably has an infusion of 
Negrito blood as a result of (Tossing with Tasmanians, has also this 
predis|)osition to keloid formation and makes similar use of it. 

In the United States, tlie Negro is definitely less susceptible to cancer 
than is the White, except (aiu er of the female genitalia. The Negro is 
relatively immune to (ancer of the skin, (dancer is not unccjinmon in the 
Alrican Negro. The outstanding features of African cancer are stated by 
Lewis to im hide prevalence of piimary carcinoma of the liver and of 
melanoma (excessively lare in LJ.S. Negiocs), unusual occurrence of 
carcinoma of the stcjinach, and frcciuency cjf skin cancer. These reports 
seem to indicate that cancer in the African Negrcj is very diflcrent from 
the foi ms c ommonly found in the same race in this country. Appendicitis 
and acute empvema are .tlso larei in the Negro than in the White. 

T he sii|)|)osition that Atiican Negro women invariably have healthy 
pregnane ie:. md easy, noimal deliveries is now known to be incorrect. 
In .Afiican hospitals. Negio mothers have much the same parturitional 
clidicuhies as W’hiies. I heir pelves ate smaller. In the United States, 
abnormallv contracted pelves resulting from rickets or other causes are 
lar commoner in .Negioes than in Whites. With normal pelves, Negi'o 
women have shoiter labors than Whites, but considerably longer than 
W hite v\oinen vvlien both hav e c onirac ted pelves."' However, an analysis 
of LS.tirS consecutive deliveries at oi near fidl teim in the Johns Hop 
kins Hospital made b\ Peckham. ii rc'spec liv e of age and ivpc of pelv is, 
showed c onsisient Iv longer labors loi the Nc‘groes. The j^revalence of 
sv philis c omplic ates obsteti ic s in Negroes, and the c^uisianding features of 
Negro gvnecologv are hbroids and suppur.uive infretions of the genera 
live tiac t. 

I'here aie some diHeieiues in the incidence of skin diseases between 
.Negroc-s and Whites that are i)io!).d)lv rac ial rather than environmental. 
Psoriasis, which constitutes .ibout 2.7 per cent ot .ill skin diseases in 
Whites, is rate in Negioes. .\inhum is a veiv uncommon disease almost 
completelv conlinecl to Negroc's. It involves a skin constriction of the 
little toe with eventual g.ingiene and spontaneous amputation. Its cause 
is unknown. Kei .noses and piec.iiuerous :.kin lesions are raie in Negroes. 
I he skin of the Negio is remai kable foi its i esistanc e to external irritants 
- both the toxic action ol chemicals, and heat and light injuries. Patho- 
logic al clepigmentations sue h as albinism vitiligo, and leukoderma prob- 

. pp 
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ably occur no oftener in Negroes than in Wliites but are much more con- 
spicuous in the colored race. 

The amount of infestation of head and body by lice seems to be much 
less in Negroes than in Whites, granted equally unclean habits in both 
races. Diseases of the skin produced by fungi are in some cases commoner 
in Negroes than in Whites and sometimes rarer. 

Few comparative studies of the eyesight ol Negiocs and Whites have 
been made in this country. Lewis sa)s that there is a picvaleiu impi ession 
that the Negro has somewhat better eyesight but inlerior to that ol his 
African cousins, probably because the American Negro has deteiiorated 
by contact with Furopean c ivili/ation. The outstanding dillereiuc in 
the pathology of the eyes ol the two races is the \irtual immunity of the 
Negro to trachoma. Lolor-blindness among Negroes averages about 
3.75 per cent, as against S.22 per cent lor combined series ol Whites. 

Little is known ol tlie comparatixe pathologx ol Negioes and Whites 
in respect to diseases ol the ear. nene. and tin oat. Most ol the* data on this 
subject are not recent, but the\ suggest that .Negioes sutlei lai less horn 
these diseases than do W'hites, For example, [lost nasal cai.iirh is about 
nine times as Ircquent in \Vhites as in Negroes and c hionic aural diseases 
from four to six times. 

The incidence ol dental disease seems to depend largeU u])()n food 
habits. Studies of .Mric.in naii\ es show that ( aries and othei |)aihologi( al 
conditions of the teeth are xery laie in .Negioes until thex come into 
contact with White c ix ili/aticjii, but the lelaiixe immunier seems to de 
pend largely upon diet. .Mlhough the lood habits ol Nt groes and Whites 
in the Lniied States are not maikedix diltercMit, xai ions surxc’xs all |)oint 
to the conclusion that the incidence ol caries is uniloimlx lowei in the 
Negroes. Hoxvexer, gingixitis is moie (onimon among coloieci chilchen. 
and there seems to be no |xnticuLu dilleieiue in the lie(|uency ol mal 
occlusicjns. 

Data on the comjxiraiixe [)atliologv ol rac(*s othei than .Ncgroc's and 
Whites are so scattered that they cannot be icxiewed heie. ai)art lioin 
some limited observations upon .Ameiican Indians. In 1!).'U, Foncsi 
Clements supplemented eai lier obsei vations ol Ilidlirka on the Indi.ins 
of the soutliwestern Lnited .States with nexv data on the Chemehiiex i and 
Moliavc Indians of western Arizona, together with a compaiison c)l 
annual mortality reports ol the United Stales Ucaisus Bureau |)eiiaining 
to native bc^rn Whites, Indians, and Negioes."' The |)ioporiion ol In 
dian deaths from tuberculosis of the respiratory system is moie than 
Clemenu. ''Racial DilTerciuM in Nforialiu an<i \l<»rl)i<lii),” pp. S97 *119. 
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four times the White rate and about twice the Negro rate. The same 
relative differences hold for other forms of tuberculosis. In the registra- 
tion area as a whole, the inc idence of deaths due to syphilis is only slightly 
greater than that of Whites, in strong contrast to the importance of this 
mortality factor in Negroes. Deaths from diabetes mellitus and cerebral 
hemorrhage are proportionately far fewer in Indians than in Whites, 
with the Negioes clearly inteimc*diate in the case of the latter cause of 
death. Claiu er is a nuuh less important cause of death in Indians than in 
Negroes, who. in turn, suffer from this fatal ailment far less frequently 
than do Whiles. The White mortality rate from this cause is about three 
and one half times that of Indians and o\er twice the Negro rate. 
Similarly, the death rate horn heart disease is least in Indians, with the 
Negroes intei mediate. However, sime (crebral hemorrhage, heart 
disc*ase, and (.imer are all afllictions jxirticularly characteristic of old 
age, it seems |)rol)<d)le that the excess rates in Whites are due in part to 
tlie gi e.Uer projx)! lion of this rac e that surviv es into old age. 

I he Indian rale of mortaliis from nephritis and other non-venereal, 
genilo-in irarv diseases is less than half of that of either of the other two 
races. However, mortality atnong Indian females from puerperal causes 
is much higher in Indians than in Whites and probabl) about the same 
as the Xcgio moitalitv late Irom this set of causes. Vet a stuch of 1,815 
pregnane ic-s in Inll-blood and mixed-blocxl Indian women, the deliveries 
of which took place in Indian Service hos|)itals. indicated that labor is 
no mote dillic nil loi Indian mothers than for Whiles.’*^ High maternal 
mortaliiv among the Pueblo Indians is probablv due to their lack of 
knowledge ol pio|)ei conduct of deliveries, according to .\berle. 

I he inlant moitalitv among Indians, that in cinidhood, adolescence, 
and the leproductive peiiod. au* all muc h higher than in Whites. From 
birth through eailv y)uih, ac c ording to Cdemenis, out of the number ol 
deaths per 1.000 of both sexes at all ages, the Indian rate (1921-192(b 
was 192. as .igainsi :120 in Negroes and 280 in W'lntes. Fhe greatest 
exc ess ol Indian deaths ckc ms in the Inst vear ol life. According to census 
figines lor 1921. the infant deaths pei 1.000 live births of children of 
native While mothers was ():>.2. foi .Negroes 114.1, and fen Indians 
190.7. riu‘ figure lor Indians is |)robablv too low. Aberle, in a careful 
study ol live Pueblo Indian village.s. found the death rate per 1,000 live 
births to be 2!n.“‘ 

Vhrrlc. ■‘Vl.iit'fii.a Vloii.iliis .inioii^ the riichlos." I.SI- rS7. ciiioiinij E. Blanche Sterling. 
Matnnnl, Irfnl. and \c<nintnl nmtwii /.V / 5 llnsintalned dmrrican Indians, 

Ihil.lK Ifrallh Rcpi.ils. ]\m. W VIII. No. 20. r>22 5.15. 

Quolrd l)\ ( leimnts, "R.cci.il Dillcicnccs in Moiialiw am! Morhidiiy," p. 408. 
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The Technique of Racial Classification 

A human group may he classified as a “race” only if its members 
present, indi\ idually, identical combinations of specific physical char- 
acters which thev owe to their common descent. Oiu e the several criteria 
that define any race have been decided, the only valid method of finding 
the distribution of that race in the human population is to sort out the 
individuals who p()ssess that particular racial plusical (ombinaiion. The 
existence of any race is postulated in the fust instance by the rough 
observation that the bulk of the indi\iduals in the population of some 
area look alike because they have similar or identical skin (olor, hair 
color, eye color, hair foim, and other definite plusical variations which 
in comf)ination are peculiar to them as a group. I he next step lecpiires 
individual measuiement and observation ol the liecjuencies of the 
critical racial featuies, taken singly and in combination. I hus, il woollv 
or frizzly hair and dark brown to black skin are putative ciiteiia of the 
race, it must be determined bv counting that these re(|uirements are 
actually fulfdled in a vast majoi ii\ of the indiv iduals ol that population. 
The minoritv of non-c onlormei s is assunu'd to owe its diveigcaice to 
mixture with other strains or to individual variation awav liom the 
mode or the average of the race. If we have observc'cl that a Mongoloid 
is ordinarily a person with straight, c oarse. black h.iir. vellow brown skin, 
brown eves, some degiee of development of an internal epicanthic lolcl 
laterallv and frontallv jutting makirs, et cete ra, we havcMo make up oin 
minds which of these variations and how many ol them in c omhin.ition 
arc (Tilical for the definition ol the i ac e .ind loi the admission ihei eunio 
of anv s})ecilic individual. 

F'or the demaication of the thiee majoi or j^iimaiv laces ol mankind, 
simple combinations of onlv a few c haiac teas mav be used. .More inti ic ate 
cc^mbi nations c ut inside ol bio.id rac itd giou pings and dehne sue c essivelv 
subraces, or local bieeds. I laborate combinations of featuies. some 
derived from the < hai.u tei istic variations of one primarv rac e and otheis 
from those of another primal y race, dehne see onclary or c omposiie races. 
In the outline that follows, the iireducible minimum of racially diag 
nostic combinations for each subdivision will be pi inter! in bold lace 
type, to w'hich will lie added a vaii.dde numbe-r ol other characteis ol 
usual if not univcTsal occurience in the lac ial or subrac iai group. Muse 
accessory features mav be used in the combinations diagnostic ol sub- 
races or other smaller groups, but .ue not lecpiiied .is c|ualili( ations Ic^r 
admission to the race as a larger entity. 
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The racial classification in outline form will be followed by a section 
that discusses the taxonomic validity of each racial, subracial, or local 
type defined, together with a summary of what is known of the history 
of the type. 

It may be well here to recapitulate and explain precisely the use of 
terminology in the rac ial ( lassification that follows. 


PRIMARY RACES 

These are the three main physical groups of modern man: white, 
NEC.Roii), MONc.oi.ofi). Incli\i(luals belonging to any of these three races 
can easily he distinguished by fairly sim|)lc sorting combinations. 

Piirnary Suh)n(rs. llie major physical subgroups of the main races. A 
suhrace has to base a l.iiilv (hdinite tenitorial distribution and concentra- 
lion within the area of ilie main race*, or in some discTcic area. I he formation 
of a sill)! ace within a piimar\ lace is clue to an intensification, localization, 
and further operation of the s.nne factois that produced the primary race 
of whieft it ’‘J a suIxliMsion I liesc factor^ are, of course: mutation, inbreeding, 
selection, eii\ ironmeiital adaptation, if an\, operating upon mote restricted 
groups (i.c*. fewer famils lines with lesuliing emphasis u]X)n the indisidual 
and familial \ariations or icIiosMK r.isics c allied in these lines). Primary sub- 
races can he distinguished, as a tide*, 1)\ the use of supplementary sorting 
( 1 itei ia. 

Mtn al T^j^rs. Still smallei and usualh more localizc'cl ph\sical sub- 

di\isions of sul)i.i(es in wluch ddfeic ntiaiion b\ ilie operation of the same 
processes has been canted set farther, rsualh these morphological tspes can 
be obseived and classified \isuall\, but thes are not ca>' to sot t out by metric 
(liteiia because lhe\ in\ol\e the blending of man\ subtle anatomical features. 

1 his teiin is also used lot tspes that ma\ leallv merit subracial classification, 
when their numbers and distiibution are insufficiently known. 

Ci)jnf)()sitr Piimaiy Suhrafrs. Stabili/ed blends due to the interbreeding of 
piimaiN subiacc's within a single main lace. Rather intiicate sorting com- 
binations ale necessarx lor the selection of composite subraces. 

Rrsuiunl .\ti\rd Tyjx’s. Soilings used, m the case of Whites only, to catch 
die individual, mixccl. and imstahili/ed tvpes not included in the subraces. 
1 hese lesidual mixed iNpes aggregate verv high proportions of the popula- 
tion but tcuicl to occur sporadically m f imilies where primary subraces have 
amalgamated. 

Similar residual mixed tvpes naturally cxcur in the Negroid and Mongoloid 
taces. but present knowledge’ docs not permit us to specify their sorting 
tiitei ia. 
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Composite Races, Races representing stabilized blends of two or more 
primary races. They present mosaics of features from the different racial 
stocks involved and usually occupy definite geographical areas where the 
blend has been stabilized in isolation. Often they cannot be selected indi- 
vidually by any simple combination of sorting criteria because the range of 
variation in indi\idiials is too wide. 

Sortifi^ Critoia. Metric or morphological features that may be used in com- 
bination to select from a series the persons belonging to a race or subrace. 
Sorting criteria cannot be specified unless large series have actually bc'cn sub- 
jected to tspological analssis bv combinations and the statistical validity of 
the cc:)mbinations so distinguished has been established. This dcsice, il pushc*d 
too lai or elaborated incautioush. is likely to prove something of a statistical 
Procrustean bed. 

Char(i< tos. When knowledge is insufficient for the establishment ol definite 
sorting criteria, it is necessan to depend lor the definition of a racial, sub 
racial, or sm.iller gic^up uj)on geneially descripli\e characters, averages, etc. 
Lists of charac ters have to lie used in describing some composite races because 
the range ol individual variation is so wide that rigid sorting criteria cannot 
be used (i.c., thev do not select individuals of the rc*cjuired type). 


The loiegoing may seem unnecessarily tedious, technical, .mcl terrni 
nolc^gical. Hcjwever. something has to lie done to bring order into the 
chaos ol racial c lassihc aior > schemes. Many of them sc*em to have lieen 
drawn up rather ii ies|)()nsibly by arm-chair anthropologists who have 
listed as chaiac ters ol this or that race whole arrays ol suTijec tively csi.ib- 
lished variations or supposititious nrelric features lor which there is 
very little scieirtilic basis. Frecjuently these r aci.il c lassihc at ionists. im 
mured in their imitation ivory towers, establish wholly new and purelv 
hypothetical racial ty|)c‘.s c^r sulitypes without bothering to lind out 
whether they e\ist, and where, and in what numbers. Ol course, the 
whole subject ol zoological taxonomy suffers from the same complaint. 

^'et I have rro patience with those .inthropologists (irsually social 
anthrcjpologists who kirow' very little abotrt the biological side ol their 
subject) who are incessantly trumpeting tc^ tire world that "there is 
really no such thing as race, becau.se anthropologists thenrselves do rrot 
agree in dehiring race and differ also in their sc hemes of rac iai classifica- 
tion." This is riclic (ftoiis. There are very few, if any, fields of sc ience 
in which all competent specialists agree u|K)n definition, classification, 
and interpretation of the phenomena they are studying. Biology is not 
an exact science, but, for that matter, neither are the so-called exact 
sciences. Witness recent revolutions in physics and the constant lability 
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of definitions, principles, and even “laws.*’ It ill befits social anthro- 
pologists, who cannot agree upon a definition of society, or cultural 
anthropologists, who are in constant dispute about the contcpt of cul- 
ture, to deny tlie existence of race (which has more objective reality 
than either “society” or “culture”) merely because students of race fail 
to dis|)lay a unanimity that they themselves, in their own specialties, are 
even farther Irom attaining. 

I'here is no radical disagreement among physical anthrcjpologists in 
the actual recognition of contemporary human types, because these are 
natural, observable combinations in individuals and groups cjI ana- 
tomical features, whether of exclusively hereditary or C3t paitially cn- 
viionmenial oiigin. When any single observer picks out a grc3up of per- 
sons who locjk alike because they present closely similai or identical 
c c3mbinatic3ns ol physical features, tfieie is nc3 argument as tc3 whether 
or not a physical type has been distinguished, but only as to the 
significance C3l the type hc3m a genetic standpoint, its distril3utic3n, and 
its pic3per c lassilic atoi y status in the array C3l mankind. A ty])e is literally 
an impressic3n — something struck out by a die. Successive imi)ressic3ns 
aie neatly C3r cpiite identical. Of course, mechanical identity does not 
occur in living organisms; theie are always minute C3r gross differences 
between individuals \Nhc3m we assign to the same type. Piesumably. the 
mt3st restiicted re|)etiiic)n ol nearly identical physical combinations 
occuis in the case of identical twins. One wc3uld haidiv assign tc3 a paii 
ol twins the clc*signatic3n ’a type”; but there .ire certainly Iraternal types 
or sibling types iesirictc*cl tc3 offspring c3t a single |3aii of patents; beyond 
ilu'se. theie are assurecllv somewhat larger familial tvpes. All of these 
are loo limited in disiiibution and tc3o lew in the number c3f inc luded 
individuals to warrant taxcinomic recc3gniiion. Wlieii a lew lamilies in 
some isolated settlement have inbred lor some generati(3ns, cine or more 
rec C3gni/al)le local types may be formed. Most oi the disagreements be- 
tween vaiious schemes ol lacial classification aiise Irom dilferences of 
opinion as to taxonomic imjiortance ol the tyjies recogni/ecl. The 
tenclenc v , on the w hole, has been to exaggerate the /oologic al importance 
of typological differences in man. .\t the one extreme is the discredited 
view that modern man can be divided into sepaiate species: White. 
Negroid, .ind Mongoloid. If one starts with the supposition that the 
anatomical differences between the three m.iin modern liuman types are 
of specific magnitude and significance, one naturally extends this ex;ig- 
gelation down through the vaiious and successively finer subgroups 
tecogni/ed and is likely to end up with a large array of regional and 
restricted types tliat have lieen unduly |3romoted to tfie status of “races.” 
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Such classificatory magnification is likely to lead to erroneous and vicious 
interpretations of the psychological and cultural implications of minor 
taxonomic differences. It lends itself to political exploitation and pro- 
motes “racial” discrimination, wliich is really not racial at all, but is 
socially undesirable, whatever ma> be the zoological status of the groups 
or types between which it is allowed to exist. 

However, to go to the othei extreme and to deprec iate unduly the 
natural zoological differences that ainone can observe as existent in 
present varieties of the human species is not sc ientilic . liowe\er laudable 
it may be from considerations of democracy and huinanitai ianisin. II 
science obvious!) Hies in the lace ol the lac is and ignores or denies taxo- 
nomic differences, it merel) deli\ers over ihe whole d.ingerous business 
of interpreting human gioup physical xariation to the tenclei merc y ol 
the layman, the charlatan, and the political exploitei The anihio- 
pologist who denies race leaves ihe house empty, swept and garnished 
for the entrance ol a plent\ ol devils. 

Racidl History 

The first diflicultv encounteied in the attempt to record the ancient 
histories and modern disti ibuiions ol human laces is the devising of a 
valid scheme ol human group classification. laci.il. subiaci.d, and Imei. 
and a technic|ue of dividing up po[)ulations in accordance with such a 
scheme and ol assigning indiv iduals to theii j)iopei class. If this dillu ulty 
has been surmounted to the approximate saiislac lion of the c lassilic aiion- 
ist and analvst, he immediatelv inns upon another snag — lack of data 
and inadecjuac) cjf exist ifig data. T here are still many peoples ol the 
world who have not been measured and observed bv .inv plivsic.d anthio- 
polcjgist; there are more ol whom only tinv and in.idecpiale s.unples have 
been studied. .Much of the inloimaiion that h.is been collected is not 
only incomplete but unieliable because c;f rudimentary or obsolete 
techniques that have been em|)loved in gatheiing it.*“ 

This siiij.ition is (.intamoniK m that <lcs(ril>t‘<l l)\ C.hnsi iii thr* p.'u.ihic fVfai \ii' LS- IS)' 
“VV'hrn the unclean spirit is gone out of a ni.in, he ualketh through dr> places. sc*eking 
rc!st. and findclh none. 

Then he saith. I will return into in\ house from whence I c.nnc out; and when he is 
come, he fincleth it empty, swept, anci garnislied 

Then gocth he, and taketh with himsedf se\en other s|)iriis more wirked than himself, 
and they enter in and cf^ell there and the last state of that rn.in is worse tlian the limt.” 
The student of histerry. chemisirv. mathematics, eronomus. or of neaih any other estal) 
lished academic subject is likely to read with impatience a statement of Ihe inaclc‘C|ua(y of 
existing anthropological inforniation and impure why the anthropologists have not clone a 
belter job. 'The answer is simply that there ha\e been too few anthio)Kdogists to do tho 
job properly. In the comparativel> few universities that have departments of anthropology 
the staff personnel of anthropology is commonly outnumi>eied by that of the older vested 
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A puzzling and often insoluble problem confronts the racial historian 
when he tries to trace the antecedents of living types of man. In the 
classification of the latter, primary emphasis is placed upon the conforma- 
tion of the soft parts ol the body, pigmentation, hair form, etc. The 
anthropologist nearly always has to depend upon skulls and skeletal 
material in his reconstructions of racial history. Reliable accounts of 
hair color, skin color, eye color, and the rest of the variations used for 
racial criteria are usually missing in pre-anthropological historical rec- 
ords. The scattered des( riptions and references that do occur are of course 
invaluable and are utili/ed to the fullest jKJssible extent. For example, 
there are a lew tantalizing phrases in Homer and other ancient Greek 
authors about blue eyes and (air or golden hair in pre-Classical and 
Classical Cireece. l ac titus makes a lew reterences to the physical appear- 
ance — (om|)le\ion, hair ccjlor, eye c(3lor — of the Germans, and Caesar 
gives scraps ol inlormation about the ancient inhabitants of Britain. 
However, lor the most part, even the relatively brief period of written 
records |)ro\ides little inlormation on racial criteria that can be used by 
the rac ial historian. 

As soon one (amiliari/es oneself with the racial variations of skulls 
and either bones, it l)ecomc\s apparent that it is usually impossible to 
make an\ detailed and acc urate deduc tion concerning the pigmentation 
and soft parts ol persons representc*d cjnh by skeletal remains. The 
determination ol age, sex, staiine, muscular development, shape of the 
hcMcl. shape of tlie lace, projection ol the jaws, general proportions ol 
the nose, and some oilier physical fc*aturcs can be reconstructed from the 
bones. Pigment<u ion, hair lorm, hair c|uantity, eye folds, shaj)e of the 
tip and wings ol the nose, conformation c3l the lips, form C3l the ear, and 
the amount ol fatty deposits on different parts c3f the bc^dy are not safely 
ascertainable liom skeletal studies. All that one can do is to make in- 
lerences concerning the coi relation of soft parts with skeletal material 
by observations on living persons with res|)ecl io the relation of their 
snperlici.d anatomy to underlying skeletal structure and by studies of 
the skeletons ol cadavers previously observed and measured. 

intcR-sCs in ilir riirrii iiliim in a r.iiio \aiMng fn)in .S I (o 10- 1 anil c\cii higher. In the feu 
Miciue musc'iiMis (hat inaiiKain icseanh siafr>. aiuhropolog\ is somewhat Ix'lter represented. 
I hen. loo. .inihiopologisis of profession.il si.uiis are raieh hiologieal or ph\sical anthropolo- 
gists. The ma|oni\ of them are coiueiiicil uilh enltiiral anthro]>ology: the study of the in 
stiuiiions and material iiilture of peoples, usually primili\e peoples — their soeiologs . psy 
(holog\. languages, arts ami iiulusines. and their past as rexealed hy archaeological c\cava 
tions. .Nfuf h more sulistaniial connil)UMons to the know ledge of human evolution and hiiinan 
i)iology have l>rcn made In anatomists, medical research iinestigators. zoologists, geneticists, 
and palaeontologists than l)\ cultural anthropologists. I he icason for this is that physical 
anthropology belongs properh with the biological sciences, whereas the rest of anthropology 
is a ".scM lal" sc iem e 
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However, there are a few main and dependable relationships of a 
racial nature between skulls and heads. Typical skulls of Negroids, 
Mongoloids, and Whites difter from each other in a suflicient number of 
clear and reliable morphological variations to enable a trained crani- 
ologist to distinguish between them with a lair degree of certainty. He 
can be nearly sure that a skull with a certain combination of morpho- 
logical aiui metric leatures belonged to an individual who in life had 
dark skin, woolly or lri//l\ hair, thick lips, heavy-tipped nose with 
Haring alae. and the other com entional Ncgioid features of the soft parts. 
The same is true of the recognition of Mongoloid skulls and their prob- 
ably correlated variations of the soft parts. A c raniologist c an also iden- 
tify a skull as that ol a White with some precision, but he cannot orcii 
narily distinguish between the skull of an Fast Baltic and that (3I an 
.Alpine, or between the skulls of .Atlanto-MecIiterrancMns and Noidics, 
because such subiacial diHerentiation depends largely upon pigmenta- 
tion to which no clue is offered bv the skull. Sometimes a reasonable 
inference about the [)igmental and superfic iai anatomical correlates of a 
t>pe of skull can be made on the basis ol a more 01 less consistent or 
constant asscniaiion of that skull type with s|)ecific pigment, et cetera, in 
living [K*o|)les. For example, there is a veiy long-headed and nigged type 
of the .Mediterranean skull form, with plenty of c harac tei isiic cranial 
details, that is called the Upper Palaeolithic tyj^e. Persons with that tv pc* 
of skull (so far as may be judged from external appearance) occur fie 
c|uenily in Wales and Ireland and nearly always have* veiy brunet skins 
and dark brown cn blac k hair that is deeply waved or c liTly. Fhis assoc ia- 
tion permits a somewhat shakv inference th.u the same Icxitures char- 
acterized the cranial type in [rrehistoric times. 

There are also a lew composite races or primary subraces with such 
distinctive morphological combinations in their ciania that the latter 
can be recogni/ed with ease and leasonably assumed to have exhibited in 
life the superfic iaI features of liv ing types that possess sue h skulls. Notable 
among tfiese are the skulls of .\ustralians and ol Fskimo (although the 
latter are probably indistinguishable from tliose of (Ihukchi and other 
Arctic Mc:mgoloids). 

\V' hen we get bac k to palaeoanthropic: types of man — such as the Nean- 
derthaloids. Sinanthiopus, et cetera, we have virtually no clue as to the 
conformation of their .soft parts, aside from the hints that may be 
furnished by contemporary stenks that resemble them slightly in c ranial 
form (e.g., .Australians) arul we know nothing about their pigmentation. 
We can only assume that, since more or less lieavy pigmentation seems 
primary and generalized in apes and man. the various steps in depig 
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mentation that have come about as a result ol mutations, mostly in the 
White race, probably did not affect these archaic types. 

It then can be seen that the bridging ol the gap in racial history 
between dry bones and living persons is a very precarious business. 
Again, it is (|uite probable that hybridization began very early in 
human history, although, of course, it could not precede racial differ- 
entiation. Ilybridi/cd racial cranial ty]>es in ancient deposits can easily 
be confused with generalized tyjjcs that are of an earlier cvcjlutic:)nary 
status and still present [)i(jtoty|)ic al blends c:)f inc ipiently different racial 
strains. All sorts of vague suggestions of Negroid and Mongolcjid features, 
and sometimes both tc:)getlicr, appear in fossil skulls that seem pre- 
dominantly White in type. We have experienced the arguments that 
arise in the interpretation cjf such cases in the examples ol the Galilee 
Neandei thaloids, the (irimaldi skeletons, the skeletons from the Upper 
Clave at Ghoukoutien, and elsewhere. 

When a craniologist gets hold of a skull that appears to be that of a 
member ol some composite or secondary race, or that of an undifter- 
entiaicxl piotoiypical stock, or that of a recent hybrid, he ought to be 
\ei\ careiul al)out making deductions with respect to the appearance of 
the owner in lile in legard to pigmentation .ind soli parts. In the case 
ol modern Inbrids, neail> ,in\ kind ol a disharmonic combination of 
skull, solt parts, and pigmentation can and does occur. 

I have diagged out these racial methodological skeletons from the 
taxonomic closet because I do not want ms readers to be fooled by 
(ocksuie reconstructions ol racial history made by (ierman anthro- 
pologists and otheis. My long and extensi\e experience in the fields 
both ol skeletal rac iologv «incl of the rac iai c lassihcar ion ol li\ing pec:)plcs 
has made me \eiy critical ol my oun efforts and those of other anthro- 
pologists. II I ha\e achic\c‘cl neither com|)etence nc:)r cc:)nliclencc, 1 ha\e, 
at any late, acc|uired candoi. 

R.U.I AL CL.ASSII IC: ATION OF MODERN .MAN 
( The si.MidarcI ol comparison is usually the adult male) 

PRIMARY RACK 

I. WHITE CEUROrE l\’r ' El'R AI RICASr ^'CAUCASOID’^) 

Soiling Cliiieria. 

1. Skin color: light brown (olive), |*.ile while, pink, ruddy 

2. Hair color: rarely dead black, all lighter shades 

3. Eve color: never black, all lighter shades 

4. Hair form: never woolly, usually wavy or straight, sometimes loosely 
curled 
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Other Characters: 

5. Nose lorin: usually high and narrow, sometimes medium, nasal index 
usually Icptotrhiiie, never platyrrhine 

6. Beaid and body hair: moderate or abundant 

7. Facial protrusion (prf>gnathism): usually lacking 

8. Membranous lip thitkness: medium to thin, little eveision 

9. Cliiii prominence: pionounced to medium 

10. Hair texture: usuallv medium to line, lately very coaise 

11. Pelvis: bioad in both sexes 

12. Breast form (female): usually fiemisplierical 
n. Buttocks (lemale): usuallv piominent 

14. Blood group: usuallv much highet in \ tlian in B 

15. Palmar main line toimula: most commonly II 9.7. — 

PRIMARY SUBR\C:KS 

1. MFDIl FRRANFAN 

(Basic long-headed biunets) 

Sorting Critei ia- 

a. Hair color: dark brown to black 

b. Eve color: datk brown or tiiediiim brown 

c. Head fotni: cephalic index less than 80 

Morj)}i()ln^i( ol T\ fit's 

1. Upper Palaeolithic (“(iallev Hill.” “C'ombe Capelle,” “.\tlanto* 
Mediterranean”) 

a Head form verv long. uMiallv ovei 200 mm.. v(‘i\ dolic hoc ephalic, 
lengih breachh index usuallv under T'). occiput pioiubeiant 
I). Biowridges. usuallv large 
c. Forehead: usuallv lecedmg 
cl. Nasion clepiession dc'e|) 

e. Hair foim usuallv vcrv uavv or ciirlv 

f. Nose toim: usuallv straight, mc'dium breadtiwmcl lu-ight, rather 
coarse 

g. Face hum:, often veiv long face, deep ).i\\s. i.ithei piommnu 
m.dais 

h. Statute: usu.illv tall (over 170 cm ) but mav he medium, i.ireh 
short 

i Skin color- gc iutally datk 

Distributioir sporadic in refuge are. is of Furope .ind the Middle 
Fast, prohablv commonest in Itel.ind, Stotl.ind. Wales 

2. Iranian Plateau ("Indo- Afghan.” ”liano Afghan”) 

Dificrs from the Upper Palaeolithic ivpe fuilv .is ffillows: 

a. Nose lorrn- alw.ivs high, bro.icl or mediumlv wide* in root .uid 
hridge, usu.illv convex with thin to medium, eleptessed ti|) and 
rccuived a lac* 

b. lieard and body hair* usually heavv 

c. Stature and brnly build* usuallv medium height (107 cm ) and slight 
build 

Distribution: mostly in Irarj and Iran 

3. Classic Mediterranean 

(Reduced derivatives of the Upper Palaeolithic and Iranian Plateau 
subraces) 

I'wo subtypes. 
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Characters; 

(a) Skeleton; gratile, skull smooth with small brow-ridges and 
mastoKis 

(b) Heard and bf)dy hair: sparse 

(c) Face narrow, oval; chin pointed 

(cl) Nose lorrn: in ilie Upper Palaeolithic derivative, straight with 
medium thick tip, elevated or horizontal: in the Iran Plateau 
derivati\e, \ery thin, high-bridged, c^ften aquiline nose, always 
convex, with thin, depressed tip and recurved alae 

(e) Stature: usually under IhO cm. 

(f) Hod\ build: usually slender 

Dist rihui ion; the hook-nosed type particularly in Arabia and the 

Near F.ist among \rahs and Jews; the straight-nosed type there and 

in the whole Mediterranean Ijasin, and sporadically in eastern, cen- 

ir.tl, and northwestern Eurf)pc 


2. AINU 

(Hirsute, long-he:ided. mesorrhine Ijriinets) 

So! ting ( !i itc ria: 

a. Hair colcrr: dark brown to black 

b. Eye color: dark or medium brown 

c. HcmcI lorm: ce|)halic index less than 80 (average 76.6) 

d. Beard and h«)dy h«iii: c.xcessise 

e. .Ncisc form: nas.il index mesoiihitie to platyrrhine— over 70, average 
81.1; root depressed, prohle coiicase, alac flaring. 

Othei ( liai .!( lei s 

f Skin color: light brown, giayish white 

g l ace ioim. shoii and of mcdrnm hieadih (niesoprosopic). a\craging 
ahont 87 

h Stature short, axerage ahoirt 1 ‘>8 cm. (5 It. 2 in.) 
r. Hodx build iluikset. long aims, short Ic-gs 
I lilood gioup higlui in H than in \ 

Disirihution NohIk iu J.ijran, islands ol Sakhahne and Vezo. (\ recent 
.Mongoloid .ulmixiuie in.ix he detected in riiaiix \inii, especially notice- 
.liih* in (emales) 

q. KJ I 1 ic: 

(I ight I'Mcl, daik or red haired long heads) 

Soi ting ( .1 iteria 

a. Hair color: dark brown, medium brown, red, rarely black 

b. Eye color: blue, grav, or pale mixed 

c. Head form: cephalic index less than 80, average about 76 
Other ( .h.ir.u leis. 

d. Sknr color ; pale white, sometimes rudeh. often freckled 

e. Face fotm: scry long. iiaiTow; compressed iiralais. long intcgumental 
upper lip. deej) chirr 

f. Nose form: \er\ long. high, narrow; leptorrlrine; thin Ic^ng tip, com- 
pressed al.re: tip sometimes depressed, sometimes snubbed; profile 
straight. con\e\. or iindiilating 

g. Hair form- nsu.dlv wa\> or curls, sometimes straight 

h. Stature (.ill: avei.igiiig more than 172 cm. 

i Bodv build- slejider. \erv brng arms and legs, short trunk 
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Distribution: Concentrated in Ireland; common in Scottish Highlands and 
Wales; sporadic in England, Brittany, and other parts of western Europe 

4. NORDIC 

(Pure blond or near-blond long heads) 

Sorting Criteria: 

a. Hair color: ash blond, ash brown, golden, golden brown 

b. Eye color: blue, gray, pale mixed 

c. Head form: cephalic index less than 80, average about 77 

Other Characters: 

d. Skin color: usually pink or ruddy, rarely creamy 

e. Nose form: usually high and narrow, lepton hinc: piofile straight, 
aquiline or otherwise con\cx: tip thin, elesated 01 hoii/ont.il, usually 
not depressed: alae compressed 

f. Faie foim: usuall> narrow and relatixely long, with (nm|)iesscd inalars 
and gonial angles, prominent chin: but sometimes with mote pronn 
neiit check bones, squarer gonial angles, and heasicr, deeper jaws 
with bilateral chin 

g. Mouth' long and often conxex integumental upper lip. tliin mem- 
branous bps 

h. Hail <)uantit\: thin head hair with hecpient baldness in males, beard 
and bod\ hair medium to sparse 

1 . Hair texture' presailingls fine, often medium 

j. Hair form, waw or straight, rarely curls 

k. Ese folds: median fold ccjinmon in \oung adult males, exhinal fold 
in old males 

l. Stature tall, aseraging 172 cm. or more 

m. Boch build: slender as a rule, long e\tremitic\s 

The abene chaiacters combine into two well'defmecl Nordic siibtspes. (Ct 
discu'vsion. [)p 

Distribution Concentrated in Scandinavia, t‘s|)ecially Sweden and uplands 
of Norwav. common all around the Baltic and in BTItish Isles, s|)o!.i(lic 
elsewhere in Europe. Important in United States and British colonies 

5. AI.PINF 

(Basic brunet round-heads with medium broad noses) 

Sorting Criteria. 

a. Hair color: dark brown, medium brown, rarely black 

b. Eye color: dark brown, medium brown 

c. Head form: cephalic indcrx over 80. averaging 85; globular heads, 
wide high foreheads 

d. Nose form: nas^il index over 63, often mesorrhine; nasal profile 
straight or slightly concave; nose fleshy, “blobby," often with .short, 
thick, elevated tip 

Other Characters 

e. Skin color- olive or brunet white 

f. Hair cpiantity; abundant, e.spc^c tally heavy beard and body hair 

g. Face form usually relatively broad and short — round or scpiare 
fwith prominent gonial angles) 

h. Stature: mcHlium to short, average alioui I fib cm. 

i. liody build: thickset; short, thick neck: broad slioulders: deep chest, 
stubby extremities 

Distribution* Concentrated in the central /one of Europe from France to 
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the Urals; also southern Norway, Denmark, northern Italy. Balkans, and. 
sporadically in Near East; rare in northwest Africa 

6. EAST BALTIC 

(Blond round heads with medium broad noses) 

Sorting Criteria: 

a. Hair color: ash blond, ash brown; rarely golden or reddish 

b. Eye color: gray, light blue, rarely blue or j>ale mixed 

c. Nose form: nasal index over 63, often mesorrhine; nasal profile usu- 
ally concave with elevated or snubbed tip, less often straight; bridge 
low, alae flaring 

Other C^haraciers: 

d. Skin colon creamy or ivory white, rarely ruddy 

e. Lace form: s(|uare, prominent clieekijones, imparting flattish look; 
square gonial angles, heavy jaw with rounded, non-jutting chin 

f. flair form: usually straight, sometimes wavy 

g. Hair texture: medium to toarse 

h. Hair quaniit); lieavy head hair, sparse beard and body hair 

i. Stature: extremely \aiiable, wiili medium to short predominating 

j. Body build: usually thickset like Alpine 

Distribution* Com end ated in Finland. Russia, Baltic states, Poland, north 
Geimany 


CO^iPU^.l i E SUBRACFS 

(Stal)ili/ed blends due to interbreeding ol primary subraces of the White race) 
7. ARMF.NOID 

(Probab!^ Classic Mediterranean Alpine 4* Iranian Plateau; Brunet, 
hook-nosed, aciocephalic round heads) 

Soi 1 iiig Cl iteria: 

a. Hair color: dark brown to black 

b. E\e color: dark brown to medium brown 

c. Head form: cephalic index over 80; high, pointed heads with flat 
backs; high, sloping foreheads 

d. Nose form: nasal index under 63 
Other ( ihaiaciers; 

e. Nasal details: bridge and root high, fairly broad; profile usually con- 
sex. tip thickened and depressed, high attachment of alae; septum 
convex and diiected downward; little n.isn)n depression 

t Face form: n.nrow and elongate, but with somewhat accentuated 
cheek bones; mandible usually rather small, with moderate and some- 
what recevsed chin eminence 

g. Lips: modeiateh thick with fullness and esersion ol lower lip pro 
nounc ed 

h. Skin color: oli\e. olten swarthy, approaching sellow brown 

i. Hair form: usually wa\y. sometimes curl>, rarely stiaight 

j. H.iir texture, co.irse to nuxliiim 

k. Hair quantity: bc.ird and body hair seiv abundant, eyebrows often 
strongly comuirent and thick; baldness frequent 

l. Stature usually mcclium. a\eiage !(»(» tc^ I(i8 cm. 

m. Body build, variable, but prevailingly thick.set; tendency toward obes 
ity in middle and old age 
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Distribution; Concentrated in Turkey, Syria, Palestine; common in Iraq, 
Iran, Balkan countries, and in urban populations ol easiern and central 
Europe 

8. DINARIC 

(Probably l^pper Palaeolithic -f- Alpine 4- Armenoid 4 Nordic; mcdiiiinlN 
to lightly pigmented, hooknosed, atrocephalic round-heads) 

Sorting Criteria: 

a. Hair color: medium to dark brown with occasional occurreiice of 
lighter shades 

b. Eye color: brown and mixed, sometimes light 

c. Head form: cephalic index over 80, head shajie as in Annenoids 

d. Nose form: nasal index under 6S 

e. Stature: very tall, over 170 cm. 

Other Ciharacteis: 

f. Nasal details: tip ol the nose iisiialK thinni'r than in \iinenoi(ls, scj) 
turn less con\e\; nose longe r and more lepton Inne 

g. Face form: late iniK h longer and rel.itivelv nanouer than in Aiine- 
noids uitli deeper, heasier, more projecting chin 

h. Lips thinner than in Xiinenoids 

i. Hair toim: usualh waw 

j. Hair texture, usuallv nu'dium 

k. Hair cpiantits: thick Ixaicis. abundant IxkIn hair 

l. Bods build: tall but bioad. heass skeletal stuuiine, very long legs 

m Skin color- \aiiable. uMialU biunei; not as claik as a\eiagc Viini noids 
Moi Suhtyfir. 

British Broiue Age (Beaker T\pe) 

Sorting Criteria: same as orciinarv Dinaric 
Distinguishing (.harac teis 

a. Head form- more massixe and globular, less pointed than Dmaiu 
b Imcc? form: bre^ader in malar region, scpiai 1 1 , ^«mial angles moie 
mar ked 

C- Nose form, fleshier th.m iheorelinarx Dm. me nose, shorter 
cl .Skin color: usu.illy florid oi riidelx 
e. H.iir ceiloi ofiener reddish 

t. Ihnlx build he.iMet and bie)ad(n than axeiage Dinaiic 
Disri ibutieiir 

Dinarics: Ceiricentrated in Diiiaiic .\l[)s region ot XiigoSlaxia, .\iis 
trial! Ivrol; sporadic in ce-iitial Fiirope* 
iiritish Bron/c* \ge-. mosfh in the Biiiish Isles 


RESIDUAL MIXED I YPES (Interbreeds) 

(Sortings to include indi\ iduals ol characters mtei medi.ite between the- subraee s 
abcive recogni/ed) 

9. NORDIC-ALPINF 

(Nfediurn- to broad-nosed round heads of mixed or inter mediate pigme nta- 
tion) 

Sorting Criteria: 

a. Hair color and eye color: dark hair and mixed eyes, red hair and 
mixed eyes, medium and red-brown hair with mixed eyes, light brown 
hair and dark eyes 
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b. Cephalic index: 80 and over 

c. Nasal index: (>3 and over 

Disirihution; 1 his Nordic-Alpine mixed type includes 23 per cent of 
1),I08 United States males and 18.22 per cent of 9,395 Irish males 

lO. NORDIC-MKDIIKRRANF.AN 

(Uonj^-heads of intermediate but darkish pigmentation) 

Sorting Criteria: 

a. Hair color and eye color: dark hair and mixed eyes, red hair and 
mixed e)es with stature under 170 cm., red-brown or medium brown 
hair and mixed eyes, light brown hair and dark eyes 

b. Cephalic index: under 80 

Disii ihution. I his sorting includes numerically the largest group in the 
United Slates (25 per cent) and in Ireland (28.82 per cent) 

THE WHITE RACE 

A <4eiKM\ili/c(l W'liitc rac e was the earliest form of Homo sapiens, unless 
the finds of lossil man in Kiiropc, Africa, and Asia have wholly deceived 
ns. It i.s possibly heianse ol its gieatei anticpiity tl.at the W^iite stock lias 
diltereniiated in nioie snhrat c*s and morphological tyjies than is the case 
with the Mongoloid and Negroid races. However, we must make the 
reser\alion that a gieat deal moieot work has been done in studying and 
snbdixiding the White laie than has iieen expended upon the other 
t\\ 

The term “White" is something of a misnomer, because the range of 
skin coloi in this lace extends horn light brown to ruddy and there can 
be no doubt that the \ast ma)oiit\ ol White individtials have brunet 
skins rathei than an\ of the lighter and more vascular complexions, 
l.veivone agrees that eailv gencrali/ed and prototypical Whites must 
h.ive h.id light blown skins, dark hair and claik eyes, and that the 
pioi esses ol de[)igmeniation leading to variations m the color of skin, 
hair, and eves must have been due to subse(|uent repeated mutations. In 
this sioik the |neMimablv primitive wavv hair form predominates; the 
highiv spetiali/ed woollv and coarse straight Mongoloid hair do not 
OK nr except as lieaks or as the result ol hybridization. This stock is 
also the most |nimiiive in the retention ol thick beard and body hair, 
hut it is advaiKccl in nasal evolution, in the retraction of the jaws, the 
piomineiue of the chin, and the general reduction ol the teeth and 
dental au lies, thinning of the lips is a concomitant, if not a result, of the 
shrinking bac k ol the alveolai borders in devolution ol the masticatory 
appaiatus. Magnificently unreduced, chimpanzee-like ears are found 
ollener in Whiles than in Negroids or Mongoloids. 

« 

'*^Fc»r much nioic driailrd clisfiis^on of ihc hisiorv of the White race. cf. Coon. Races of 
f uropf, 19.39 
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The Mediterranean Subrace. Probably the name, Mediterranean, is 
as good as any for a designation of the great subrace of basic, long-headed 
brunets that constitutes the largest number of Whites, was certainly the 
earliest White subrace, and retains the full pigmentation of hair, skin, 
and eyes that was characteristic of early Homo sajjloLs. I'he name is 
adopted from the great Italian anthropologist Scrgi, who used it, how 
ever, as a racial rather than a subracial title. 

Certainly, the most archaic morphological type ol the Mediterranean 
subrace is that known as Upper Palaeolithic, sometimes also c ailed Cialley 
Hill or Combe Capelle (oi. b) Coon, the ‘ Ibimn race”) liom type lossil 
finds in Furope, and also freciuently releired to as Atlanto-Mediterranean 
(Deniker). This e\c eptionalU long-headed t\|)e is notable lor the great 
size of the l)rain case and its rugged bony construe tion. The face is com- 
monly long and massi\e, but it may be rather short, perhaps oltenest 
when bodily stature is below medium. Fhe jaws aic nearly always dee p 
and hea\y. It seems im[)robable that this type, when ideniilied in Wales, 
Cornwall, and Ireland, or elsewhere, represents the pure lineal desc end- 
ants of rj)per Palaeolithic men. It is moit* likeU to be due to recombina- 
tion of genetic lac lots Iroin old strains. It is haicl to beliese that an\- 
where in Furope there aie inbied. unmi\ed sunivors ol Palaeolithic 
colonies. I bis tvpe. which is c‘as\ to recogni/e, but does not casiK lend 
ilsell to selc'ction b\ any mechanical suiting piocess. is fairly common 
in Iran and liac) and piobabl\ elsewheie in the Middle Fast. In Iieland. 
Fngland, and the rnited States, a \er\ closelv simil.n tv|)c*. that dilleis 
onl\ in that eves ,ire mixed instead ol dark, is sorted out as the residual 
Ncmlic-.Mediiei lanean type, on the assumption that the lightening ol 
eye pigmentation is due to admixture with the blond Noidic stoc k. I his 
may or mav not be the c orrec t intei |)retation. Fhei e ai e \ ii tuallv no |)me 
dark eves (medium blown, claik blown, or black) in Ireland, and hence, 
by sorting ciiteria, prac tic alls no pure Mediterraneans. However, the 
type, complete with dark eves and dark hair, seems a little commoner in 
Britain and the United States. 

A variant ol this Upper Pal.ieolithic type in which the lace is short 
and broad with laterally jutting check bonc'S and scpiare. flaring gonial 
(hinder jaw) angles is often identified as a modem Cro Magnon t>pe. 
It was first thus designated by ('.ollignon in the Dordogne region ol 
central France, wfiere Uppei Palaeolithic man and the oiiginal Cio 
Magnon skeletons were loiincl. Fven here it seems proliable that we are 
dealing with rcTcmibinations rather than pure line de.sceiidants. Other 
writers have recognized these so-called Cio .Magnons in Scandinavia. 
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central Europe, and elsewhere. The present writer still inclines to 
the belief, set forth in connection with a study of the Guanches of the 
Canary Islands (other alleged modern Cro Magnons), that this long- 
headed, short, broad-faced type ordinarily arises as a unstable hybridiza- 
tion product, the result of a cross between long heads and brachycephals 
with short, broad faces, whi( h latter are sometimes haftcd to the long, 
narrow skulls of the lJ|jper Palaeolithic type. A Mongoloid admixture 
olten produces this combination. It may be seen in American Indians 
and also in the skulls of mediaeval Icelanders who arc not without sus- 
picion of having atcjuired a dash of Eskimo blood in connection with 
their coloni/ation of Greenland. I.iippish admixture might produce this 
type in Scandinavia. 

The second inorpholcagical type of the Mediterranean subrace has 
recently been rccogni/ed by Henry Field under the name of the Iranian 
Plateau type (according to usage here it is c alled a type and not a race.)®' 
I he definition of this t>pe, based upon very extensive anthropometric 
survevs of Iran and Iracp seems to me the most imi)ortant addition to 
the knowledge of the contemporary While race that has been made in 
the last tew decades. It is true that Deiiiker recesgnized a somewhat 
siinilar t)pe, which he designated as Iirdo-Atghan, but the pure and 
cliaracteiisiic form of type is not Indian, nor (in all probability) Afghan, 
hut Iranian and Mesopot.unian.*^- Nor did Deniker describe and isolate 
the type in any really satisfactory manner. Eire Iranian Plateau type 
differ s from the l'|)per Palaeolithic type particularly in its lc:)ng, high- 
hiidgecl. aird boldly jutting nasal promontory. It has the same huge 
dolichoceplMlic head and massive, usually long face. The great nose 
inav be either straight or convex, more olten the latter. I have no doubt 
that aic haeologic al research in the Middle East will reveal the Upper 
Palaeolithic anticjuiiv of this type, which, in my opinion, is the most 
[irobable fou.s ct of all the exuberant nasal convexitv that has beer 
distributed, not only through several White subraces and types, but by 
hybridi/ation among such composite races as the American Indian, and 
even, pel haps, the Papuan ivjre of Melanesia. For, lilglr nasal elevation 
and convexity behave as Mendeliaii dominants. I incline to the theory 
I hat the original form of tiris magnificent nose is straight bridged and 
dial the convexity arises initially in a bowing cm' buckling that takes 
place when it is grown on a somewhat loo short lace as a possibly dis- 

** Field, of /ran. p 5S-I. 

^2 Drnikcr. Hares o/ Man, p 28.5. 
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harmonic feature. However, that is merely an interesting possibility. The 
Iranian Plateau type is occasionally encountered in Europe, where it 
may be an effect of recombination. 

The brunet, long-headed, delicate and gracilc type that is ordinarily 
thought of under the name Mediterranean, I propose to call Classic 
Mediterranean. There can be little doubt that it is a reduced, refined, 
smaller-boned derivative of either or both ol the massive dolic hocephals 
— Upper Palaeolithic and Iranian Plateau. .Vs both J. R. de la 11. Marett 
and Carleton Ccx)n argue, there has been an exolutionaiy tendency 
toward a (ineing down, almost an effemini/ation. ol eail\ lorms ol man 
discernible in many m(3dcrn races, both in general body build and 
particularly in skeletal structure. .Marett ascribes it to calc ium economy 
(in a brilliant book at whic h it is the lashion lor c.iutious and unoriginal 
scientists to sniff, but which contains more stimulating ideas and proxoca 
tive theories, more suggestions lor research on the relation ol nutrition 
to iiuman exolution. than are cue ompassed in anx other hall do/en l)c)c)ks 
on physical anthropology xvritteii in the List hall-centinx )."’ 

There are txvo xaiiants ol the Classic Meclitenanean ixpe — stiaiglit- 
nc:)sed and hook-nosed. T he lormer is the moie piimiiixe and the moie 
widely distributed. It extended in piehisioiic limes along both shoics 
c^f the Mediterranean, into cential. xxestern, and northern I* urope and 
down into the Horn ol .Ali ica. Its area ol c har.ictei i/at ion and sonic e ol 
dissemination cannot have been lar lioin the tradiiional (»arden ol Eden 
— MesojK)iamia, xvhich aichaeologisis include* in ‘iheTeiiile Crescent. " 
There is ncjt muc h doujjt that the eastxvarcl c*\iension ol sii.iight-nosed 
.Mediterraneans of the Classic tx pe |)iox iclecl the W hite basis ol the eai ly 
populations in scjutheaslern Asia and Indonesia. I hex piobablv weic 
the main earners of the Arxan language into India at .1 mm h later date. 

The expansion of the acpiiline or hook-nosed Meclitenanean t\|)e 
seems to haxe been somexvhat moie limited .ind probably latei th.m 
that of the straight-nosed xariani. In historic .d time s, it was earned 
into North Africa and Spain principally bx the Aiabs, but othei Semitic- 
speaking and non-Semitic peoples ol piehisioiic tunes ina\ xvell h.ivc 
possessed this xaiiaiion. Some of this i>|>e max haxe reached India. I)ut 
nasal convexity there seems largely the result ol inlusions cjf the Iianiaii 
Plateau type. 

The little and lithe brunets of this (dassic Mediterranean type haxe 
disseminated their blcx)d and their culture throughout the ancient and 
modern world. Obsessed with no bigoted prejudices as to “rac ial purity, 
** Marett, Race, Sex and Environment, pp. 1K3 fl. 
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they have promiscuously bestowed upon the peoples with whom they 
have tome into contact whatever of their civilization these could absorb 
and as many of their physical features as the recipients could retain. The 
Mediterraneans have mixed with the Ne^ro peoples cjf central and 
eastern Africa so that many cjt the latter show the effects of the cross 
in their less projecting laces, narrower, longer, and higher noses, and 
in the diminished curve ol their hair. Indeed, many classificationists 
recognize a “Hamitic” or “Kthiopian” race that includes such peoples 
as the (iaila, the Somali, the Masai, the Bahima, and other jjeoples of 
East Africa who are obviously Negroids with a proportion cjf Mediter- 
ranean Wdiite blood varying in diflerent groups, but amounting in 
general to less than one cjuarter. Negro Africa abejunds in mulatto peoples 
ol ancient origin and cjften of considerable licjincjgeneiiy. Most of these 
are tall and slender, and from their tendency to acpiiline ncjses seem to 
have acc|uired their White blood from the Arab or Semitic type of the 
Mediteiiane.in subrace. It seems jnobable that most cjf these mixed 
groups originated by early contact of Mediterranean invaders into the 
Horn fd /^♦rica with the Negroes ol East Africa and the Lake Region. 

At least as cMrly as oOOO ii.c., Mediterranean race peoples in Meso- 
potamia and Egvi)t had reached a very respectable level of Neolithic 
civilization, had domesticated plants and animals, and were making 
substantial piogiess in arts and industries. .Nomadic pastoral tribes 
ranged over Arabia and had probably invaded Africa bv way of the 
Hoin and minglccl their blood with that of the Negro race. 

In .\I esoliihic times, we find these ubiciuitous and vivacious long- 
he.tds scpiatting on the beac hes of the Baltic and the strands of the Tagus, 
leaving vast lesidues ol their shore dinneis in heaps ol shells and bones. 
In the Neolithic peiiod, they have become skillful farmers, dexterous 
( raftsmen, and monument. d builcleis in stone. Daring the Age C3l Cc:)ppcr 
and l>ron/e, they advanced in the mote favored areas to cultures of such 
perfumed so|)hist ic ation as to involve the use of bath-tubs and drains. 
Caete u.is not onlv the biith|dace of /eus. but apparently also of 
Aesculapius and Hvgeia. Ehe first plumber probably forgot his tools in 
the Pahice of Minos. 

7V/r Ilirsutr At fin. Lnshaven, unshorn, and unwashed are the Ainu, 
the poorest lelations in the White Ennily. The hairy .Vinu, aborigines 
ol |apan and now restricted in distiibution to the northern part of 
|apan and its islands, are generally regarded as the remnant of an 
ancient, l)runet white or brown .stock which in former times may have 
extended straight ac ross Asia into Finopean Russia. This short, dolicho- 
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cephalic or mesocephalic people is notable for the profuseness of growth 
of its body hair and especially for the heavy beards of the males. Ob- 
viously the Ainu have undergone a considerable dilution of their blood 
by recent admixture with Mongoloid strains, most apparent in the 
females. But the pure Ainu type, as exhibited in many males, is distinctly 
of the *‘White” variety in features and even in pigmeiiLation. Many 
Ainus are almost indistinguishable from bearded Russian peasants, who 
perhaps carry a good proportion ol the same blood. An c\en more re 
markable resemblance, although less pronounced, is that which the 
Ainu bear to the natives ol .Australia in their laige brow-ridges, de- 
pressed nasal roots, and general haiiiness. Some writers (onsider this a 
mere coincident e, but 1 am inclined to attribute it to the common pos 
session ol an archaic White racial element which is \ei> strong in the 
Ainu, perhaps almost pure, aside from recent Mongoloid admixture, but 
in the case ot the .Australians is heavily overlaid with a lasmanian 
(Negri toid) admixture. 

Craniologicallv, the Ainu aie strongly reminiscent of the ancient 
European longheads ol the Aurignacian or C'ombe-Ciapelle i\i)e, in 
their rather heavy brow-ridges, depressc'd nasal loots, somewhat broad 
nasal apertures, and rather shoit faces. Apart from theii head form, the 
soft pans of the .Ainu face and their hairiness make them resemble .Al- 
pine types more closely tlian contemporary .MeditenancMii tvjies. loi 
this reason certain students aie inclinc'd to regard them .is piototypes ol 
the .Alpine subrace. Their head form is. ol couise, distimt horn the 
.Alpine brachycephaly. although a consider.ible number ol Ainu inch 
vidualsare mesoc ephalic rather than frankly long hearled. 

The Ainu arc dirty but not disre})utable, unkempt but kindb. 
hirsute but harmless. They worship the beai and liiciallv kill him with 
kindness, organizing an annual festival in his honor, heaping em omiuins 
upon him, and linally slaying and eating him with |)i()fuse a[)ologies. 
They remind one of the Walrus and the Oyste rs. 

The Keltics. The Keltic subrace isappaienily rlie result of a mutation 
or mutations in the basic, long-headed brunet stoc k that affect eye color, 
reducing it from brown to blue, gray, c^r pale mixed. T he same genetic 
changes usually lighten skin color to pale white, or even ruddy, and 
sometimes modify hair colcjr from black or daik brown to medium 
brown, red-brown or red. Not long ago the assoc iation of lairly d.irk hair 
with blue eyes in this type was considered to have resulted from inter 
mixture of a brunet W'hite stock with the blond, Nordic subrace. This 
theory is now untenable, became tlie Harvard anthropometric survey 



HEREDITY AND RACE 


587 


of Ireland, where the Keltic subrace is at present concentrated, clearly 
indicates that tliere never could have been any such high proportion 
of blond Nordics in this area as would account for the tremendous seg- 
ment of the population in which pure blue eyes or gray eyes are associ- 
ated with dark hair. In a series of 9,521 adult Irish males, representing 
an adequate geographical sampling of the country, there were no less 
than 25.3 per cent belonging to this Keltic subrate, and no more than 
5 per cent of them red headed. As a matter of fact, red hair in Ireland 
is not nearly so common as is generally supposed (less than 5 per cent). 
On the other hand, 17 per cent of our Irish series has pure light eyes, 
and all but 5 per cent of these are blue. Light hair, ranging from light 
brown to golden blond, occurs in only about 15 per cent of these Irish 
as against 10 jjer c ent of dark brown. 35 per cent of medium brown, and 
about 5 per cent ol red brown. Mixed eyes occur in the blonds and near- 
blonds as olten or oltener than in the brunets. The commonest effect 
of crossing blond, blue e>ed stocks with dark-haired, brown-eyed stocks 
is to produce ispes of intermediate pigmentation of both hair and eyes, 
with or, . vional segiegation ol pure blonds and pure brunets. Dark hair 
and blue eyes rarely result from such crc:)ssing, since some sort of broken 
linkage would ha\e to occur, in all probability, to produce such a dis- 
harmonic combination. We must, then, regard the blue eyes of the 
Keltic subiace as the result of a mutation rather than a hybridization 
phenomenon. I he combination of dark hair and blue eyes is so un- 
common outside of the British Isles and Normandy (the former strong- 
holds ol Keltic speec h) that one is almost inclined to think that the muta- 
tion look place in northwestern Furope at a relatively recent time. 

riiere is little doubt in my mind that the term Keltic, applied to this 
subrace, is a sad misnomer. It is true that the type is concentrated in 
Keltic areas, but the anthropometric evidence in Ireland strongly in 
die ales that the Keltic subrace was not the original carrier of Keltic 
speech. Furthermore, it is today far poorer in Keltic speakers than other 
subracial types ol Ireland. Keltic speech was introduced, in all prob- 
ability. by Bron/e .Age inxaders, not earlier than 1500 to 1800 b.c. 
1 he Keltic subrace probably came in the Neolithic period, as early as 
2200 or 2000 it.c. They ma\ ha\e been the builders of the Megalithic 
monuments — great, rough stone tombs and other structures. It is com- 
monly assumed that these Neolithic immigrants came by sea. from Spain 
or the westcin Mediterranean. 

In a series of 9,168 Ihiited States males, the Keltic subrace constituted 
about 8.5 per cent, ranking fifth among the subracial types established 
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by sorting criteria. The Keltic type is strongly represented among the 
native born of native parentage, and, among the native born of foreign 
parentage and the foreign l)oin, seems to Itavc been derived primarily 
from Irish stock, but also from Scotch, Welsh, English, and Scandi- 
navians. 

The Red-blooded \ or dies. No one knows when the peace of pre- 
historic EurojK* was hist shattered by the irruptions of raw-boned 
ruffians from the North. I he prehistoric disti ibuiion of the tall, fair- 
haired, blue-eyed, ruddy-skinned, and long headed Nordic subracc is 
much more of a invsiery than that of the Mediterraneans. T he physic al 
differences that disiinguish these two races are largely a matter ol si/e 
and pigmentation. Stature — gross si/e — is a cc)m])()site and extremely 
variable dimension. Pigmentation ol hair. skin, and eves cannot be 
determined from skeletal remains. Several times 1 h.ive talked with 
visitors to tlie osteologital collections ot Harvard who were ol the im 
pression that the bones of a Negro are black, those ol .m Indi.m led. ei 
ceieia, just as Huckleberrv Finn thought that the vegetation and soil ol 
the various stales weie ol the sevetal colors indicated on maps. I he 
bones c^f a stunted Noulic are indistinguishable Irom those ol an 
overgrown and musculai Meditenanean. Ihe .\oidic is supposed to 
have a longer and nai rower late, larger l)iow-i nlges and a moie sloping 
forehead, a longei . nai lowei . and highei nose, and a moi e boldlv jutting 
chin. But I do not believe that anv phvsical anthropologist c .ui w ith 
c ertaimv distinguish the skeletal lemains ol the t.dlei incliv idii.ils ol the* 
subiace ol Mediterianeaiis Irom those ol a .Noiclic. He has to relv upon 
his impression ol a brutal nhisculinitv of bonv strncrine in the one 
race in contrast tcj a somewhat effeminate svmmeiiv ol the other. 

The scjrting sclieme lor selecting the .N'oiciic subrace has been some- 
what liberali/ed in the above outline (p. in compaiison with the 

strict niteiia I have emploved in technical soilings ol huge samples ol 
the populations ol the rniied Stales and 1 1 eland. I his jnevious method 
insisted upon pure golden or ash blond hair and pure giav oi pure blue 
eyes as [)ierecpiisites lor admission to the subr.ice. Indiv idu.ils with 
light eyes and golden brown oi very light brown hail, or with light 
mixed eves and liglp hair were relegaic'd to a piedominantiv Nordic 
type, presumafily tainted with some slight brunet adinixiine. In the 
present scheme, both classes arc combined in criteiia for selecting 
Nordics. The first reason lor this letting down of the pigment l)ars is 
that the purely blond longheads are mimetic all) so lew, even in coun- 
tries supposed to f)e basically Nordic in their [copulation, that I doubt 
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that there are enough ot them to dignify as a subracial type anywhere 
outside ol Sweden and Norway, and perhajjs not even there. Tliese simon- 
pure blond long-heads in the United States constitute only 2.44 per cent 
ol our laige male scries and in Ireland only 0.61 per cent. If we add in 
the near blond long heads, we have an additional 17.0 per cent of 
Nordics in the United States and 7.0 pei rent moie in Ireland. How- 
ever, the most im|)oriant consideration leading me to lump together the 
two categories is the (inding that the sorting out of these |)ure light-eyed, 
blond long heads, in whatever series, generally yields a group that is 
dec idedly below the mean age ol all cjther lacial types — usually a very 
young adult or a subadult group, even when, as in our samples, the 
entile seiies are supposed tcj be adults. This can mean cjnly that young 
adult pure blonds accpiiie some aclditicjnal pigmentaticjn of hair and eyes 
.dier maturity, so that most ol them probably are translormed into near- 
blonds. Perscjnal obseivation IcMcls me tej conclude that “last” blonds 
(whose hair and eves do not darken) aie very lare indeed. Thus, if vve 
insist upon classilving as pine Noidic onlv persons with |)urely blue or 
grav c'Vi V and ash blond (n golden hair we do not indeed empty out 
the Nordic babv with the bath, but rather keep the bab\ and empty out 
his molhei and lather. 

Scandinavian anthropologists, who h.ive carried out extensive surveys 
ol the* |) 0 |)ulaiions ol Sweden. Norwav, and Denmark, recognize several 
Nordic subtv |)es. For our |jurpc)ses two are sulheient: (a) a moderately 
tall and laiher slender tvpe, verv long-headed with somewhat gracile 
skeletal siiiutuie. Hat tem|)les. sloping lorehead. weak brow-ridges; 
long, nanow, “hoise hue, ' with high thin nose. d(‘ep jaws; hair usually 
.ish blond oi light blown, skin pink, eves light or light mixed: (b) a 
heav iei -boiucl, more i tigged tvpe, with lougher-iexiured skin, hair cedor 
more lu‘(|uentlv golden oi gedden brown than ash, eves oltener pale 
mixe-d than pure blue; head more mesoc ephalii . broadei . less sloping 
loieheaci: coaisei nose, mote |)romineni malars and jaw angles ( Fronder 
iv|)e). (-oon legaids the more delicate, classic, ash blond Nordic tvpe 
as ol Iron Age oiigin, and the rugged, golden blond tvpe as a blend 
ol ethnic allv older elements — U|iper Palaeolithic , Mesolithic, and 
Neolithic 

I he range ol subtv|)es within the much touted Nordic ‘race” and 
the variable extent to which depigmentation of hair, skin, and eves is 
seen within these subtvpes lead to the suggestion that it is little more 
than a congeries ol moie or less long-headed stc^i ks c^f all of the known 

C'.oon, off. fi4., pp SI0-.119 
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White varieties, bound together by a common blondism, the result, 
no doubt, of multiple mutations. The mutations that tend to produce 
partial depigmentation of skin, hair, and eyes, are probably recessive 
and almost certainly subject to contra-selection in any environment 
where the actinic rays of the sun are strong and where, consccjuenily. 
melanin is necessary in the skin and the eyes for protection of the 
underlying tissues. However, the Baltic seems the place, jmr ewclUnice, 
where selection may nc^t discriminate against depigmentaiion — where, 
indeed, it may even confer an advantage in the struggle for sur\ ival.’^'* 

The Scandinavians and Ciermans are inclined to la\or the \icw ili.u 
the Nordic race differentiated around the Baltic, its center of disii ibution 
from early histoiic times. Others bring it in horn the ample expanses 
of the Asiatic steppes. Influenced seemingly by the idea that the Noulic s 
have always been a sporting race and fond ot horses, some antluo 
pologists have attempted to identify them with the hunicis ol the 
Aurignacian and Solutrian peiic^ds of the Upper Pal.ieolithit age. 1 heie 
seems to exist here a certain confusion of identity between peo|)les who 
are fond of horse flesh for eating and those who ate acidic ted to the riding 
of horses. Because a Palaeolithic stock butchered hoises for ciilinaiv 
purposes, it does not follow that this gastronomic interest was transmuic cl 
in their descendants into a sporting cleNotion to the noble ecpiine as a 
beast of burden. .\or does it seem judicious to identilv the Russian 
steppe-dwellers of the Neolithic period as descendants ol the Solutnans 
merely because both groups were long-headed, and one ate hoises .ind 
the other rode them. Oue might as well insist that the British are de- 
scended from the Bron/e Age Ureians because the latter baited bulls and 
the former like roast beet. 

The famous Swedish anihro|M)logisl, Ret/ius, maintains that the in- 
habitants of Scandinavia have been predominantly Nordic horn Meso 
lilhic limes down to picsent, that the first settlers after the letreat ol the 
ice sheet were blond Nordics. 

The elaborate reconstructions of "Nordic” mosements during pie 
historic and proiohisioric limes, fabricated by Kuro|)ean archaeologists, 
physical anthro|X)logist5, and even by philologists, have less of histoiv 
than of fiction in their com|Kxsition, If a Nordic is virtually any kind ol 
a blond or near-blond dolic hcKephal or meso(C|)hal ol generally White 
racial antecedents, it becomes impossible to identilv skeletal mateii.d 

••A malicious pcrion might define a Nordic a dolic liocephalic p.irtial alhino, pir’icrvol 
from the ordinary eliminalory action of natural ^leciif>n by the fo^ and fcchlc ^iinlighi of 
the Baltic environment 
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as Nordic unlCvSS there are supporting evidences of the blondness of its 
owners in lile. The first physical evidence of blondness in Scandinavia 
is furnished by certain Danish Bron/e Age burials made in oak coffins. 
The tannic acid in the wood seems to have preserved the skins and 
textiles in which the bodies were clothed, and also the hair. Several of 
these arc burials of individuals who had blond hair. The Bronze Age in 
Standinavia (ertainly did not begin before 1800 b.c. and did not end 
before TTjO b.c. If one could be certain that mummification and the 
(heinical processes involved in the decay of body tissues and in the 
preservation of hair by tannic acid or other agencies have no bleaching 
ellect uj)on hair, this evidence would be incontrovertible. I have seen 
numerous instances of hair naturally preserved in burials when all of the 
othei soft parts have disappeared and when even the bones and the teeth 
are nearls gone. Certain soil conditions, particularly clay soils that hold 
the water, seem to promote this preservation of hair together with an 
a(celeiaiion of decay of the skeletal j^arts usually more lasting. In such 
c.ises, there is no usual bleaching of the hair, as far as can be observed. 
Black Irur and daik brown hair arc common enough. In the case of 
natural mummilic ation or dessication and also in artificial mummifica- 
tion, no geneial bleaching effect is obserxable, although reddish tints, 
piobablv present in life, may be seen in some Peruvian and south- 
western rnited States mummy hair. Thcrefc:)rc, on the whole, I am 
inclined to accept as evidence of blonclness hair preserved in ancient 
burials. 

However, an occasional Bron/e Age blond mummy is a slim basis for 
sweei)ing generali/ations concerning the Nordic: occupation of Scandi- 
navia liom the end of glacial times onward. Mutations, or whatever 
mav be the cause of blonclness, may conceivably effect a partial depig- 
mentation in stocks that are not dolichocephalic and leptorrhine and 
have no close lelationshii) to putative Nordics. Blonclness in the Baltic 
area is even more pronouiu eel among Finns and other peoples of brachy- 
ccphalic lu'ad-lorm than among the long heads. 

Invasions of Fgypt by blond Libyans are reported on Egyptian monu- 
ments c)l the W'lllth Dynasty (1380-13 b.c.). The Libyan warriors 
leriori/ed the Egyptians even in the Xlth anci Xllth Dynasties (2400 
B.c. to 2000 B.C.). The Ciuanches of the Canary Islands included a long- 
headed. blond element, aticvsied by historical records and by blond hair 
in mummies. Many of their mixed descendants of today are near-blonds. 
Blonclness occins sporadically among Berber tribes c^f North Africa 
today, cvspcrinllv in the Moroccan Rif, but also in Algeria. All competent 
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students of the peoples of this area agree that this Berber blondness is 
ancient and indigenous and not the result of the Vandal invasion 
(a.d. 42tS-r)38). although it is wholly possible that these northern bar- 
barians may have reinforced whatever of light liair and eyes alieady 
existed in Africa Minor. There can be little doubt that the paitial de- 
pigmentation of the ancient Berbers ojx'ratecl upon a generall> Mediter- 
ranean stock containing strains similar to, or identical with, those fiom 
which theclassiial Nordic s dc\ eloped. Howc\er. apait hom the late and 
unimportant X'andals, there is no e\idence whatsoexei that the .Scandi- 
navian, (iermanic, or Baltic blonds had any histoiic or prehistoric con- 
nection with (inane lies, Lib\ans, or modern Berhei blondncss. In the 
terminologv of the c nltiiral anthropologists. North All it an blondness 
may well ha\c been an “independent invention * rathei than the lesnlt 
of “diffusion.” 

The c\ idenc e ol the existence of cu t asionallv blond indi\ idiials among 
the Homei it and Cllassital (iieeks is suflicientU clear and has been dis- 
cussed ad tiausrani. It certainly does not justilv inllation into pseudo 
histories ot (ontjueiing “Nordic” tiib(\s iiuading the (iieek peninsula 
in the Bron/e .\ge and introducing Ar\an languages, noi (‘\en siuli 
modifications as supjiosed inclusions of brunet Alpine hot jtollot under 
the leadershif) of long-headed blond heroes oi demigods. 

The eastward extension of the Nordic subrate in ancient pic‘hisioiit 
times is probable, Actording to Iladdon/’’ the (Ihinese .innals tell ol led 
haired. blue-CNed tiibes in tential Asia, ol which the \Vusuns were one. 
Dixon belie\es that this subrac e at a \ery cmi 1\ period had s|)ieatl tlirough 
most of the noithein lowlands of Asia and had loited its wm\ acioss the 
eastern plateaus to l.irther India and the eastern coast. He is ol the 
opinion that one bianth came thiough D/ungaiia into (ihin.i and Man 
churia and passed b> wa\ of Koiea into |a|>an. .\nother bianth. acioid 
ing to this writer, tollowcd down the gieat ii\c*is and mountain langcs 
which spread lanwise liom Thibet, thus peneti.uing into laithei India 
and ultimaleU into Inchjnesia. According to Dixon, the elit‘< is ol this 
thrust may still be seen today in parts ol the boiderlands. wheie indi 
viduals of laiiopean feature's, witli liglu hair .md eyes and rosy cheeks 
are sometimes lound.*"' 

(iuha desciibes a long headed strain, with long face, narrow' nose, 
rosy .skin, lightish or gray blue eyes, c hestnut hair and tall stature, among 

f<fur% nf Man and '! hnr DislTihutittn, p. 19. 

Dixon. Thr Hnrinl Hilton of Man. pp 2I.S 211. 
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the northwestern Himalayan tribes of today. In the prehistoric Chal- 
colithic (transition from stone to copper) remains from Mohenjo-daro, 
in the Indus Valley, (iuha recognizes a large-headed, dolichocephalic, 
narrow-nosed ty|)c whi( h he tentatively identifies with the contemporary 
northwestern Himalayan blonds. It was a minor cranial clement associ- 
ated with another long-iaced, dolichocephalic type, which he identifies 
as Mediterranean, (iuha thinks that these types occupied northwestern 
India from the beginning of the fourth millennium b.c., but he also states 
that this large-headed strain found at Mohenjo-daro probably forms one 
of the constituents of the race “whose advent in India appears to syn- 
iluoni/e with the ‘Aryan’ invasion.” 

About 1 aOO H.c:., Aryan languages are thought to have been introduced 
into northwestern India, perhaps from Afghanistan. Some students 
think th.it they weie biought by blonds — “Nordics” — partly because of 
the lair c oinplec ted element in this part of India and |)artl) because of 
a piiot comic tion that Nordics were the principal, if not original, 
cairieis of Ar\an or lnclo-l.uroi)ean l.uiguages. Most of the (ierinan and 
Biilish anthropologists ciedit Nordics with the honor of being the 
onginal “ \rN.ins,” although it is no longer fashionable to talk about an 
■At>an lace. ” 1 know of no sound bod\ of evidence — archaeological, 
histoi ic .il, linguistic , c taniologic .il. or anthropomeii ic — that supports the 
hvpothesis that Noidics had anv mote to do with the oiigin and pre- 
historic dillusion of Aiyan languages than had Alpines, or Dinarics, or 
even the subrace that I have called Keltic. About all that we know is 

ih. it the |)ieclominanily Mediieir.inean tvj^es of |)ecaplcs on the African 
shoie ol the Mediterranean and on the Palestinian-Syrian shore, the 
])iol)al)lN Armenoid inhabitants ol Asia Minor, am) all of the Neolithic 
and e.nliei occupieisol the European areas bordei ing on the Mcditer- 
lane.in .ind in its isl.nuls certainly did not speak Aivan (Indo-European. 
Indo-Cicnnanic ) langu.iges. 1 hese languages were introduced frc:)m cen- 

ii. d Eiiiope into Cireece, Italy, and Asia Minor in the Bronze Age. prob- 
ahlv .ibout IS(H) b.c:. Irom central Europe b\ invaders of jMobably mixed 
White subracial composition. Presumably, the Uermanic bianch of 
lnclo-Euro|)cMn linguistic l.unilv was cc^ncentratcd in Scandinavia and 
Nouh ('.ennany at least as earlv as 1000 b.c.., whereas the now’ almc:)st 
extinct Keltic languages were first concentrated somewhere in central 
Enro|)e. The latter weie c.uried west of the Rhine and into the British 
Isles in two w.ives. the lust speaking Q dialects, which survive in Gaelic 

Cfiihii, ('rnsus o/ Ifuiin, l‘aSl. l\n, l\\. 
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in Ireland, the Isle ot Man. and Scotland, and the second speaking P 
dialects, still extant in Wales and Brittany and rec cnily exliiu t in Corn- 
wall. The Gaels reached the British Isles at the beginning ol the Bronze 
Age in all probability (about 1800 b.c.). and the Br^thons (the 
P-speakers) in the Iron Age, probably not before 700 b.c. to 600 b.c. 
The Bronze Age invaders of Britain were tall round-heads, certainly 
not Nc^rdics, and the Iron Age Kelts were ecpially non-Nordi( , if we can 
judge of them by their descendants in Wales and Cornwall (mostly 
Mediterranean) and in Brittany (predominantly Alpine). In C'aesar’s 
time, the Ciauls spoke P Keltic also, and the> seem to have been a mixture 
of White racial subtypes, including Noidii. Not e\en the Belgac, a 
Germanic-speaking peo[)le who crossed the Channel artd settled in Kent 
in 100 B.C., were purely Noidic in plnsital leatnres. although they seem 
to have bc*en fairer than most ol the (iauls. 1 he mosemenis ol peo])les 
into southern and western Furope bringing with them .\iyan lan- 
guages can be plausibly attrif)nted to no single White snbrace, but 
rather to a mixture of elements of all ol them, with the possible excep- 
tion of the Classic type of .Meditenanean, the* C|)pei Palac*c)lithit t\pc. 
and the .\rmenoicl subrace. Fhese are mote likelv to ha\e had .Visaii 
languages imposed upon them than to have canied them. 

T hese movements ol subracially mixed jK’oples were only the prelude 
of a larger exodus of pine or nearly j)Uie Noidics from the Baltic aiea. 
Forerunners of this advance were the T'enions and the (iiinbii who 
fought tlieir way from the north of Deninaik into tUe nanube vallev. 
turned west and ravaged (iaul. and linallv were desiroved in It.dy bv 
Marius in 101 b.c. T he'strength of the Roman Fmpire kept the* .Nordic 
hordes at bay until tfie beginning ol the thiid ceninrv .\.i). Fhen the 
Goths, the \'andals, and other Feiitonic |K*oples lore eel iheii wav into 
the Balkan peninsula and adjacent arcMs I he WnuLds in the fifth cen- 
tury turned westward, passed through (iaul and Spain, and lormed .i 
short-lived kingdom in West .Africa. TTie .Memanni and the Bavarians 
pushed southward to the Alps. The Visigoths (oncpu icd Rome in 110 
A.D. and then proceeded into the soutli ol Fiance .md Spain and es- 
tablished a kingdom that lasted until the* beginning of the eighth cen- 
tury. Meanwhile, by the end r^f the fiftli century, the Franks had taken 
possession of almost the whole of (iaul. As early as the third century a.d.. 
the Teutonic peoples began to invade Normandy and Britain. First 
came the Angles, Saxons, and jutes, and alter them the Danes and the 
Norsemen. These movements continued well into the ninth century, cnl* 
minating in the concjuesi of Britain by the Normans, a people by this 
time of mixed types witfi Nordic l)lcK>d predominant. 
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Evidently Nordic blood, during the first ten centuries of the Christian 
era. was diffused throughout Europe, and its traces may still be seen in 
many places remote Irom the Ibihic Sea. The discovery of the New World 
and the period ol colonial expansion (ontributed greatly to the draining 
ol the Nordic reserve in Kuiope. 

It is hardly surprising that (German, Scandinavian, and British an- 
thio|K)lc)gists, like other gentlemen, “preler blonds.” But it is un- 
lortunate that all c^l the long head adventurers ol history and prehistory 
are rashly identilied as “.Nordics” on the basis cjnly of a purely sup- 
positional blc'ac hing. Not all of the heroic virtues are automatically cre- 
atc*cl by the deleterious mutations that are respcjnsible lor depigmenta- 
tion. 

77/r Stodgy A I J)! firs. Brat hyc ephaly is curiously uncommon in very 
ail haic or palaeoanthro|U( tvpes in spite ol the fact that the anthropoid 
a|)es. with the single exception ol the mountain variety of gorilla, are 
rotmd-headed. It is true that Keith reconstructs the Piltdown skull as 
hi.ic h>c ephalic , oi nearlv so. and it is cpiitc jossible that some of the 
Krapina Neanderthaloids were relatisely broad-skulled. Most of the 
earls examples of Iloino saijirtis louncl in Upper Pleistocene deposits 
aie clolii hoc e|)hali( , but bi ac h\c ephals do ap[)ear at Soliitre in France, 
at Ailalou in .Mgeria, and elsewheie. In postglacial times, during the 
M esolithic period, (o.use-boned round heads are not uncommon in 
Europe. In genetic tc ims, biac h\c e])haly is commonly explained as the 
re.Milt ol repeated mutations, [)rol)abl\ iinolving multiple factors con- 
trolling head sh.i|)e, perhaps b\ determining the respective growth rates 
ol head length and heatl bieadth. Factors repressive of increase in head 
length and eiicoin aging head bie.idth might bniv^ about an apparent 
dominance ol the bioad. shoit heads Foeiali/atio’i, or the retention of 
infantile leatures in adult lile. is another favorite explanation of brachy- 
•cephaK. possiblv involving a shift in the endocrine balance toward a 
hy[)othvroid condition. Marett, lor ex.unple. would invoke iodine de- 
liciencv as a predisposing or causal factor, operating through the duct 
less glands. 

Weiclenrc ich sti esses the leclui lion of massiveness and the breakdown 
of supporting structuies of the skull — frontal and occipital torus, sagit- 
tal iiesi. el ceieia- in the evolution of Homo saffirtis from palaeo- 
aruluopic tviies of man."*’ The piie ipal theme of Ccxm’s findings in 
his very detailed siudv ol European laces is the sin vival to modern times 
of massive-skulled. Upper Palaeolithic tvpes in refuge areas and the 

Marctl. op. rif., ami pnsstni. 

tto VWidciirric^b. Situnithy opu^, pp. 169-1 /ft 
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derivation of smaller and lighter cranial types from these nigged and 
ponderous precursors. 1 luis he lays great emphasis upon the brachy- 
cephals of Alfalou in Algeria, the Mesolithic skulls of Ofnct and of the 
so-called Borreby type— a tall, heavy-boned, brachyc ephalic type com- 
mon in Denmark, Belgium, and the northern Scandinavian area in Meso- 
lithic times. 

1 here is no valid objeition. in my opinion, to the derivation of mod- 
ern, lighter-skulled brachycephals. such as Alpines, from [londcrous 
l^ppcr Palaeolithic prec ursois, but it is hard to see why model n ex.unples 
of massi\e lound-heads should be (onsid(‘ied pure line Palaeolithic 
sur\i\ors of diflerent racial antecedents liom the smaller and more deli- 
cate brachyc ephals b\ whom thev aie. in most cases, sui roundc’d. I here 
are in ever\ stock indi\idual constitutional and familial \ariations in 
si/e and robustness and general bod\ build. These we shall disc uss in a 
later section (pp. Natur,dly, the more ponderous, muscular, 

and hea\ ier-boned indixidueds of the Alpine lace moie closeU resemble 
their rugged Palaeolithic preciirsois. It mav be desirable' to ic*cogni/e 
a more massixe. Borreby moi phologic al subtxpe oc curling within the 
brunet Alpine and Fast Ikdtic biac hyc ephalic subi.ues. but tc).tccc)icl 
such a subtxpe sc‘parate subrac ial or lacial c l.issilic ation xxonld, it seems 
to me, postulate an isolation of xei x old rac ial siiains and a pc i pet iiai ion 
of pure lines th»it is improbable in anx jiart of moilern Fnio|)e. It is. 
howexei, peitc*(tlv possible that out-of the-xv.ix jiLic c*s liaxe popni.iiions 
lodax that have lieeii less subjected to intermi\inre ai>d less altca ted bx 
pliNsiologic al and nutiitional factois that make lot txpe model ni/ation 
than have the pc)|nilations of moie cential aic*as. So. it is t one c-ix able 
that some, at least, of the Boriebx massixe: round-heads carix moie un- 
modified Palaeolithic genes than do ordinary rugged .Alpines or Fast 
Baltics. 

W'e used to attribute some c)f these xeiy tall, raw -bonc*cl !>] ac hu eph.ilic • 
txpes to interlireeding between .\c)idics and .\lpines oi between .Mpiiics 
and massix e dolic hoc ephals of the I’pper I’alaeolitbic lorn be* (la penile 
— (falley Hill or I^riinn t\pc*s). I haxe no doulit that manx baxc* origi 
naied in exactly ihi.s way and owe their incrcMsed si/e and i uggedness. in 
some measure, to heteiosis or hybrid xigoi. .Vctually, in a world of men 
who haxe been migratory and promiscuous for scoies of thousands of 
years, the origin of new ty|)es ihiough hybridi/ation and the duplication 
of ancient prototypes by fresh recombinations of the same stiains that 
were present and undifferentiated in fossil men is a much more likely 
phenomenon than pure line, unmodified survixal of ancient forms. 
Atavism (x:curs through chance recombination of odds and ends of ns 
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ually recessive genes that have been covered up in diftefentiated modern 
stocks. 

It used to be the fashion to consider the round-headed Alpines as 
immigrants into Euro])c from some vast reservoir of their type, postu- 
lated to exist on the western slopes of the central Asiatic Plateau. If 
such a reseiAoir ever existed, it must have been completely emptied, 
because theie is no considerable body of Alpine type Wdiites in that area 
today. Alpines in the Middle East are rarer by far than they are in 
iMirope, althotigh there is ample evidence that they have been involved 
in the interbreeding that has prodtued the secondary Armenoid sub- 
lace. It now seems probable that the tremendous increase of the Alpine 
i\|)e in l.uiope during historic times has been moie a matter of selec- 
tional acKantage and superior survival ([ualities of the tv])e than of 
1 einlorc c*ment thiough (onstant streams of immigration. Refund- 
heads ol obviously Al|)ine afliirities are found in the Kpipalacolithic 
oi M(‘soliibi( bmials in the caves at Ofncc. Wiirtemburg, South 
(ierm.my, and in the shell heaps of Mugem on the Tagus rivei in Portii- 
g.il. In the course ol the Neolithic period, these globular-headed peo- 
ples with bioad laces and short sturdv bodies established themselves in 
main phnes in l.iirope, as far west as Brittanv, in central France, and 
panic ularlv in the Al|)ine highlands and in the Balkan peninsula. Fhey 
are also lound at this earlv period in Denmark and in various areas of 
(ential and southeastern Knroife, but not usually as the jjiedominant 
elemc'iit in the |)0|)nlaticfn. W’e have reason to think that the spread of 
Bion/e Age cultine up the Danubian valley and then to northern and 
western I* nrope was in (onsideiable measure due to the industrial and 
(ommcicial .uiivitv of this race, but nnloi timatclv we are here faced bv 
an almost insurmountable obstacle. Cremation beL.m in Furopc at some 
lime dining the Neolithic period and became more and more ifopulai 
•ihionghoni the e.nlv metal ages until, at the end iff the liic^nze Age, it 
had giown to be the |)iincipal method of disposing iff the remains ol 
the dead. .Nothing is more detestable iif the |fhvsical anthropolcfgist 
than this wietched habit of cremating the dead. It involves not only a 
piodigal waste ol ccfstlv fuel aircl excellent leriili/er. but also the conr- 
pleie destruction ol phvsical histcfiical data. On the other hand, the 
custom ol embalming and nunnmilication is most praiseworthy and 
highly to be recommended. When I'-xfies are reduced to ashes cn tcf a 
heap ol calcined bones, it is impossible for the antlnopolcfgists to de- 
ter mine airv thing as to their original head form or other metric char 
alters. Br ach>cephals and .skulls ol mixed head form seem to precede 
and tcf Iringctlie ar eas iir wlric b c lematicfu was rncfst prevalent in Europe 
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in the Bronze and Early Iron Ages. And these are, in general, precisely 
the areas in which the brachycephalic Alpine subrace is most strongly 
established today. Therefore, it is a jusiiliable inference that the spread 
of Alpines in Europe has been to a considerable extent conterminous 
with and masked by their habit, not invariable, but frcciuent, of burning 
their dead. 

Throughout the Early Iron Ages and during the Roman pciiod, cre- 
mation continued to prevail in so many areas (d Europe as to obscure 
the racial constitution ol many of the populations. Ehis habit ol cre- 
mation was not confined to Alpines; it was also taken up and practiced 
by Nordics and other peo|)les. Ne\ertheless, the skeletal material avail- 
able for examination seems to indic.ite that dolic hoc e|)hal> pre\ailed in 
present day Alpine strongholds, notabb Cl/echo-Slo\akia and Austiia- 
Hungary, in Poland and Russia, until the ninth or tenth century a.d. 
The first historical Slavic burials, dating not earlier than !)()() a.d., aie 
predominantly those of long-headed persons, although today tlie Sla\s 
are. generally speaking, braclnc ephalic in head Icjim. The o\ei whelm- 
ing numerical superiorits of round-headed t\|X‘s in central and eastern 
Europe todin and theit increasing prevalence in uestern and north- 
western Europe aie [)artially explicable in the light ol the historic in- 
vasions ficnn the east. The first of the historical invasions from \sia w.is 
that of the Huns, who a|)peared in the latter part ol the loiirih century 
A.D. and formed a powerful kingdom in cential Europe undei Attila. 
But their disruption came about as a result ol theii deleai .it (Jialons 
in 4.al and .Vttila’s death in \y^ a.d. These Huns could not ha\e lein- 
forced the Alpine race in Euro|)e bec.iuse it is now ceiiain th.ii they ueic 
dolichfxcphalic Mongolcud in racial tvpe. In the sixth (cntiirv a.d., 
another wave of .Asiatic invaders, the .\vais, biachv Mongoloids, s\\ept 
into Europe, driving before them the Ibdg.ns. the Slavs, and oiheis. 
They reached the Icnver Danube and weie given land there bv jnstinian. 
In 362 A.D., they fought the Franks on the Elbe, and later they combined 
with the I.ongobardi and crushed the (iepidae. I he Litter moved into 
Italy, leaving the Avars the masters of the gi eater part of the Danube 
valley. Eater, with the Slavs, the .Vvais reached llungaiy and overran 
the Balkan Peninsida. They were finally ciusheci in a.d. by Pip|)in 1 
of Italy. In 63.3 a.d., the Bulgais, another .Asiatic giouj) liom the South 
Russian steppes, revolted from the Avals and entered the Balkan penin- 
sula. The Hunagars came from the Erals to the X'olga in .3.30 a.d. and 
reached tfic Danube about HS6 a.d. With the Magyars and other I urL- 
ish tribes, they founded tlie kingdom of Hungary, which absorbed the 
remnants of the Hun and Avar empires of the fifth and sixth centuries. 
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It seems necessary to suppose that these successive waves of Asiatics set- 
tling in Europe must have been responsible in large measure for the 
brachyccphali/ation of the modern population of central and eastern 
Europe. It is hardly possible that the physical type of all of these Asiatics 
could have been purely Mongoloid or we should have a more Mongoloid 
population today in the areas f)f their settlement. Of course, Mongoloid 
features aie vei) common in these regions, but the Alpine type predomi- 
nates, and Alpine physical leatures difler in many important respects 
Irom those of Mongoloids. 

d here is, lujuexer, another possible explanation. In crosses of persons 
of doli( ho( epliali( head form \\ iih brat hycej)hals, the offspring are more 
likely to be mesf)( ephalit cjr brachyt ephals than long-headed. In other 
words, in a Mendelian sense, brae h\c ej)lialy seems dominant over dolicho- 
cephaly. In a general way, this observation is well supported, but it is 
hardly jnobable that all Alpine rat ial features would similarly dominate 
o\er the tlistintti\e features of other races. M my European subracial 
t\pes are ob\ iousl) the results t)f an intermixture of Alpines with Nordics 
or .Medittaraneatis, elements l)eing blended in different proportions 
and with distint t lesults in several subtvpes. But most of these mixed 
Alpine tvjjes are tptiie obv it)ush mixed and present a melange of Alpine 
antlothei racial leatures. 

If brat bvt e|)hal\ in\t)l\es mtiltiple. cuintilative genetic factors, with 
tlt)minant e t)l those making ft)r short, broatl heads, the amount of pheno- 
tvpic t)r visible brat hvt ephalv might be increased considerably in the 
pt)ptilatioii. but teitainlv not to the extent of working a complete trans- 
formation from lt)ng-headedness to rt)und headedness in a few centuries 
in the absence ol selet tional loues o|)crating to favor the latter. Domi- 
nance does not in itself increase the proportions in the population of 
a dominant gene. 

• It therefote seems clear that the gradual increase in brachycephaly 
nt)ted lioin ri)per Talaeolithic times to 900 A.n. — a space of at least 
20,000 veais -might be at countable on the basis of dominance, selec- 
tional advantage, and the t reatit)n of round-headed types from long-heads 
in the intei breeding of White subraces. All of these factors put together 
seem insuliicient to amnmt tor the trementlous swing to round- 
lieadedness in central and eastern Europe supposed to have taken place 
in the last ten centuries. Eo explain ’his. we must invoke additional re- 
inloK ements tt) the round headed population in the way of migrants 
from Asia. Ckantlela has made it clear enough that the historical in- 
vasions of Mt)ngt)loi(is must have brought to eastern and Central Europe 
most of the high proportion of B blood gioup found there today (cf. 
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p. !)47). However, not all of the Asiatic invasions brought in immigrants 
of purely Mongoloid types. C^oon thinks that the Magyars were only 
partially Mongolized, though brachycephalic, and some of the Turks 
(the Tajiks, for example) are nearly purely Alpine.'*^ 

Finally, there arc two considerations that must be urged in connec- 
tion with this problem of modern brat hyce|)hali/ati()n ot central and 
eastern Furojie: (1) Survivals ol dolichot ephals and mesocephals in 
this area, as shown by (\)on’s com|)rehensivc survey of the existing ma- 
terials. are hit commoner than was [)reviously thought to be the case; 
(2) bv nc^ means all of the Kuio[)ean brae hu ephals are Alpines; much 
of the increase in round-headedness mav be due to inidliaiion ol Fast 
Baltics. Dinarics. Armenoids, and partially Mongoloid elements. 'Fhus 
the m\stei\ seems tc:» dissolve itsell. 

The East Baltic Toic-hcads. It is no longer possible to dismiss the 
great group ot blond loimd-heads around the eastern Balli( as Alpines 
with <i dash of Mongoloid mixture who ha\e acciuirc'd an illegitim.it(‘ 
partial depigmentation of hair, skin, and eNC's as a result ol inreimitiem 
or continuous prat tice of the jus l))iniac noiti.s or the dioit du .sc/gnr/y; 
upon peasant women b\ noble Not (lit s. I'here aie piobabU hn mort* 
honest-to-(iod blonds among the e.istein Furope;m round heads than 
could t)e stiMped together in anv Noidic census th.tl would intlude 
ScandinaMa, (iermans. the British Isles, with the rniictl Slates and 
(lanada thrown in for good measuie. These lound he.ids are blond in 
their own light and not by the tiaditional lights ol 4<ud.d loids o\er 
lower (lass bi ides. Theie newer h.ive been enough long iuaded Noidits 
to collier existing Fast Ikdiic blondness upon millions ol Finns, IN>ics. 
Fsthonians, I ithuanians. Tells, and Russi.ins b\ i ontribui ing ictcssixc 
genes for |)igmentation to a prewiousK unaduiteiaied biunet gciin 
plasm. In any case, t losses ol blonds with biiineis a|)|)eai it) piodute 
intermediates in [ligmeniation in the majorits of lases, and more daik"* 
tlian lights. 

Ihe origin of Fast Ikdtic blondnc'ss is tcitainU attributable to the 
same causes that base produced Nordic blondtuss, whatever those caiiNCs 
mav be. If the mutations making for paitial depigmciitarion ate indeed 
recessive, some ver^ powerful selec tional agency must have opeiatccl to 
preserve and to rnultiplv blonds in this region, of whate ver hcad-h^nn. 
The true l ast Baltic is nrjt simply a bleached .Alpine. I he head is less 
globidar and flatter behind, the face Hatter and sejuarer. the nose mote 
often concave and turned up as to tip. and the cliin inoic' rounded and 
lcs.s prominent. 'I'here is a definite suggestion of the Mongoloid that is 

»t Coon. op. nt., pp 235-2.^1. 63G-6,38. 
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negated only in the convex upper integumcntal lip, the strongly bi- 
convex blue or gray eyes devoid of internal folds, the yellowish or creamy 
white and rather coarse skin, and the usually platinum, ash, or ash 
brown hair. It is this ash blond, round-headed type that is vulgarly 
called “a scjuare-head.” Perhaps it is most characteristically present in 
pinlancl, but it is common enough in Sweden, Norway, and Denmark. 
Scjrted out with the strict fnerecjuisites of ash or golden hair and pure 
blue or gray eyes, the hast Baltic type is tcjund in only ‘k02 per cent of 
American males and in hut 1.29 per cent of Irish. Hc^wever, here again 
the a\erage age ol gioups so sele(ted indicates that the rigid piginenta- 
lion reciuiiements result in selecting mostly subadults or young adults, 
ll.iir |)rol)ably darkens somewhat alter maturity in East Baltics as in 
Nordics. I hereloie the sorting i eejuirements have to be liberalized to 
include .isli brown hail and light mixed eyes. These near-blc:)nds c^l 
biachycepb.ilic head lorm ha\e usually been relegated to a Ncnclic Al- 
pine residual mixed class in the Haivard sortings. Said class includes 
2'^ |)ei cent ol .\meiican males and ltS.22 per cent of Irish. Probably 
all ol tb<‘ lighter individuals ol this interincdiately-pigmented sorting 
( lass should be «issigned to the F.ist Baltic subrace. 

\\’(‘ know practically nothing about the racial histoiy ol this type, 
(aanial material th«it belonged to it in the older burials has probably 
been aliiibuted. lor the most part, to the heftier known .Vljiine subrace, 
cn to some oihei stock. As a matter ol fact, the lew’ skulls that have been 
lound in the noith ol Russia .uul around the Baltic, dating back to 
.Neolithic times, aie ol diverse tvpes, mostly dolichocephalic or ineso- 
(c-|)hali( . rile l)iac live ephals .ue said to have a Mongc^loid appcarance.'-^- 
last Baltic phvsical iviies spcxik (.eiinan in (’.eiinanv, Polish in 
Poland. Baltic language in l.ithuania and Fsthonia, Finnic in Finland 
and in |)aits ol Russia, and other tongues elsewhere. The tvpe is most 
► plausiblv connected with the Finno-rgiian fnon-Arvan) group ol 
languages, but w ho sh.ill say what dialect the ow ncr of a skull employed, 
c‘spc*ciall\ when theie are |)iacticall\ no skulls upon which to base a 
dec ision? 

5'* C'non. t)i I uutjjf . p|> 291 ainl cKeulicio m lhal work, wislu-s to gi>c the name 

I.adogan" to the desic-iKlanis of ilic mc’ioicph.ds and hiarlnrephaU who incd in northern 
Knrope. i*aM of the Ualtu. fn>in Neolitlm times vmwaui I nder this eaicgorN he recognizes 
two siihtxpc-s Neo n.inuhi.in ” and "Fast Baltic.'* without spccifoi.j^. except in tlic most 
i;enrral tenns. the pieine pigmental and olli- moiphological iharaclers that define them 
I gathei that all of tlu'se aie more oi less hlond. more or less hracln cephalic, or snhhrachsce 
phalic. with a hint of Mongolonl .nhmxtiire I he anieiedents of these t>pes or this l^pc are 
indeed \agiir. hut I depitcate the midliplicalion of names lor such nehnloiis anthropological 
< ntities. Here, all hlond hiat h\te[)h.ils with hio.idish noses are Fast Baltics. That nia> he 
o\ei>implili(aiinn (and I am iiu lined to think that it is'i. hiii it is l)eiicr to he simple and 
clear than elahoiate and tiirind - at am rate, when the snppoiting data are scants 
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The Enter prising Armeyioids. The opinion that the Arnicnoid race re- 
sulted from a stabilized interbreed between hook-nosed Mediterraneans 
and brachycephalic Alpines, expressed in the earlier edition of this book, 
has ben conlirmed and clarified by subsetiuent researches. Dr. Byron 
L, Hughes has measured, observed, and most skillfully analyzed a scries 
of some 1,500 adult males of Armenian origin, which he has been able 
to resolve into componeni subracial t\pes in addition to the well-known 
stabilized blend.'*’ I he elements that enter into the interbreed arc: 
(1) .\lpinc, (2) Iranian Plateau, and/or hook-nosed (iKtssic Mediter- 
ranean, (3) a minoi amount ol Nordic, vaiiable in its |)resen(e. The 
Armenoid t\pe is a mosaic ot dominants with some new leaiures that 
emerge Irom the lilend. Fhe gieat breadth of the head is Alpine; the 
high sloping forehead with the especially high-rooted and s.ilient nose 
with curved and depressed lij) is either Cilassic Mediteirancan oi Iranian 
Plateau: the thickness ot theii[) is probably an Alpine derivative. Again, 
the Irequentlv rather ftdl and everted lips are Mediteiianean. the heavy 
beard and bodv hair are AljDine or Iranian Plateau. I'he sug.n-loal. oi 
pointed IrmcI. in which the torehead sloj)es up to an apex almost at the 
back ol the vault and the occiput drops awav so steeply as to bc‘ nearlv 
vertical, is piobablv tiR' result ot disharmonic growth tendencies in the 
interbreed. However, in some cases the occipital llattcning lt;is been 
accentuated bv tiiiituial detormaiion. Babies aie swaddled or swathed in 
wrappings and arc thus more oi less immobili/ed on iheii backs in 
their cradles. Pressure upon the occ iput. especi;illy it tiic pillow' is haid, 
is likely to cause tlaitening, [)ai tic ul.ii Iv in those inlants who .ire under 
nourished (U* sutler Irom' some delinite detic ienc v disease sue h as i i( kets. 
Theic is. so lai as I know, c om[)arativelv little delinite inlorin.ition .is 
to the extent ol these c radling habits ;imong the peoples ot Aimenoid 
head torm. nor are there available am{)le and |)re( ise details about the 
cushioning ol the head and other periineni conditions. However, |)hvsi( al 
anthropologists have long worried about this possibihtv of .iriituial de- 
formation in Armenoid heads, and their anxic tv has not been allevi.Ued 
by the knowledge that these extiemelv liat-bac ked. pointed. .\rmi*noid 
heads are by no means as common among the offspiing ol .\rmenoid 
type peoples in the Tnited States as among those born in the .Near Fast. 

The beaky, busy .Armenoids emerge from their I.ev.mtine obscuriiv 
as soon as cities and c iv ili/ations arise. This stdiiac e. c h.irac tci i/cd above 
all by its sugar-loaf head form and its convex nose with (leshy clepiesscci 
tip and flaring wings, has its center of distribution in the Anatoli. m 

Hughes, Physical Afithrofiolo^y of \alivr Porn Artnerunfts. 
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plateau of Asia. Little is known of its origin or prehistoric beginnings. 
So far as I am aware, no skulls of this ty|)e have ever been found in 
Palaeolithic deposits. If there were Armenoids in the Old Stone Age, I 
have no doubt that they monopolized the trade in mammoth wool and 
skin garments and were the principal dealers in necklaces of shells and 
teeth. 

Eurther, physical anthro|)ologists have not usually distinguished in 
their c raniological studies between Arnienoid skulls and other types of 
brae hycephals. 1 he pec uliaiities ol the Armcnoid skulls do not readily 
find metric exjnession nor are they clearly described by indices. A very 
high skull rising to an apex at the crown, short and broad and with ex- 
tremely long and cursing nasal bones associated with a long lace — these 
are the salient cranial features. For the early historic period in the Near 
Fast, skeletal materials are as yet extremely scanty. It is not until we 
begin to get sc ulptural oi pic torial representations of Asiatics on ancient 
monuments that we are enabled to rec cognize me presence of the tvpe 
with cetiainiy. Ac coi cling to Sii .\rthur Keith, the Sumerian crania of 
the fourih millennium b.c:. are not at all .Armcnoid but represent a big, 
dolichocephalic tv|)c* of skull which must be assigned to what one may 
broadly call the Mediterranean subrace. It is, nc\ crtheless, apparent 
from a studv of sculptured remains and other rejircsentations of Su- 
merians ol the fourth and thiicl millennium u.c. that the characteristic 
Aimenoid nose and IumcI form were already well represented in that 
people.'*^ 1 he so called ‘ slandard” of Tr, a panel ol mosaic in shell and 
lai)is lazuli, with figmes arranged in lows and dating from about 
.laOO B.c., shows many human figures lepresenting the Sumerian army.®* 
NearU all ol the aO indi\iduals reptesented on this plac]ue show' the 
c harac ic‘i isiic Arnienoid profile with beaky nose merging into the fore- 
head slope. Most of the soldiers wcai pointed, almost conical helmets. 

• About one h.dl of the men are unhelmeted prisoners. .At least li\e of 
ihc’se ha\e iiointed, flat backed heads. .A statuette of a Sumerian i tiler of 
the eail\ pail of the third millennium excellenih delineates this most 
liromineiil ol nasal ap])endagc\s and shows also the lyjiical continuity of 
the slo|)e ol the nasal bridge with that ol the Icnehead. From these and 
other Sumeiian monuments, it is clear that the .Arnienoid t\pe w'as 
represented among this ant ieiit people long before their civilizatic;)!! 

»»» ProIcKsor S I .inaon tlist nxciid .ii Kish .i terr.i (Oici |wriraii head hclonging to the 
Snninian p.iinird uair. ihc ’i.iM of xvhuli hv places at UHH) Bi.. This head (t'lRured in The 
lUustiatrd / ofidtm Scm k. l elmiaix S. 1930. Plate 1) is cxagi-cratedly Armcnoid. 

C. 1 . Woollev. rhr Sumrfiftns. p. .'ll. fig 14. 

Ilnd , p. fil . fig 17 
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was overcome by the Babylonians. An even more grotesquely Armenoicl 
type (female) is represented in a stone statuette from the temple ot 
Khafaje, Jemdet Nasar period (before 3000 b.c.) 

Similarly, an Indo-Suinerian statue from Molicnjo-daro in the valley ol 
the Indus, India, represents a bearded man with an Arineiioid nose and 
a pointed head. Tliis statue must go back to the second or third millen- 
nium B.c:. Babylonian. Assyrian, and Hittite monuments c learly show 
the prevalence of these bearded Armenoids in Anatolia .ind Mesopotamia 
throughout historical anticjuitv. It seems altogethei ])rol)al)le that the 
center ol dexelopment of this subrace was in Asia Minor. From there it 
spread southward to Arabia and eastward at least as lai as India. Whiting 
is gencralU supposed to ha\e originated I torn the conveiitionali/ation 
of pictographs ha\ing a magical oi religious signilicaiu e. It would, then, 
be the iinention ol hol\ men and priests. 1 should think it highly 
probable, howcner, that the nc'c essits of keeping ac ( ounts (ho\ e iiueulixc* 
Armenoids to a rccluttion ol holy to commercial writ .u some \ei\ eailv 
period. It was ot moie im|)ort.uue to individuals to u'( kon piohi and 
loss in business than to recoid \ ic tories and deteats in war. .\gain. i)iaM‘is 
may well be rendered vocallv, but promissory notes ought to be* |)ui in 
black and white. 

Because ot the lack ot clear distinction in c laniologic al studies be- 
tween .\imenoid and .Alpine ciania, consideiable unceii.iiutv [prevails 
as to the |)rehistoii( disiributiou ol the Vimenoid r.ic e iu l•uro|)c■. .\|) 
pareiitlv no great eMeiision into Fuiope ot this phvi^ical i\|)e m its 
purity occuned in piehistoiic times, so l.u .is can be judgc'd tiom 
arc hac'ologic al remains. 'It seems clc*ai, nev ei iheless, that the* oncMilal 
phase ot the first Farlv lion .\ge. gc*nei.dl\ called the ll.illsi.itt jiciiod in 
central Kurope and cluing fiom .ibout TOO to TOO b.c . wiiucssccl .i con 
siderable difliision of Aimenoids fiom .Vsi.i Mmoi inio the Ikilkaii 
Peninsula, (deece, Italy, .incl piobablv other .lu.is .idj.icent to Asi.o 
Minor. The l*arus<ans almost ccit.iinly came horn Vsia .Minor and 
settled in Italy about the eighth ceiitiny b.c:. .And theie is re.isoii toi be- 
lieving that they weie in some dc’gree ,\rmenoi(l. 

riie Indomifdhlr Diuarus. In Vugo-Slav i.i .uul .Mb.inia, the* c omposiie 
subrace known as Din.iric is the lesult ol iiiici bu*ccling ol |)iim.u\ sub 
races, most ol which aie involved in the pioduction ol the .\imeuoids. 
The high, peaked head with flattened occiput, the long lace with e\- 
tremely prominent and usually convex nose are Dinaiic as well .is 
Armenoid characters. I'npublished studies of the Monteiiegiins by 
Figured in The Hhtsiralrd Ijmdnri Sen Srpi. 'Jfi. l‘n(J. p. V2I. l igN. I, S. 
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Robert W. Ehrich and partially published analyses of the Albanians by 
Coon reveal the original subrarial components of the blend.®® There 
are the basic brunet, round-headed Alpine, one or more types of brunet, 
long-headed Mediterraneans, and, in addition, a considerably stronger 
Nordic element than usually occurs in Armenoids. Coon regards the 
most important Mediterranean element involved as the so-called Upper 
Palaeolithic (Atlanto-Mediterrancaii type), which has a massive head 
and is particularly to the fore in those parts of Montenegro where 
Dinaiic stature is at its maximum and the average of 177 cm. surpasses 
all other European means. Coon, however, is ol the opinion that the 
(on\ ex and salient Dinaric nose comes about as a result oi the shortening 
of the head in blends ol this type, and he further holds that “the 
|)iin(iple of Dinaric i/ation” has operated in various stocks within the 
White race’s area of occu|)ation, so that a group of Binaries in one 
place has no necessary historical connection with a similar grc:)up else- 
where. I agree that a Binaric-like blend has taken place in several difler- 
ent parts ol (he Euro|)ean area, more or less independently, but 1 do 
not consider that the Binaric nasal convexity is of independent and mul- 
tiple origin. 7 his nasal convexity, in my opinion, goes back ultimately 
in every case to onv ol two Middle Eastern Mediteiranean morpho- 
logical tvpc's: the Iranian Plateau and the Classic Mediterranean with 
the hooked nose (which j^robably derived its nasalitv in turn from the 
Iranian Pkueau type). In the Binaric subrace, which is concentrated 
among the .Montenegrins, Bosnians, northern Albanians, Serbs, Croats, 
and .\ustrians of the I vrol legion, the hooked nose element in the 
moi |)hological mosaic is i)robably a straight Armenoicl derivative. 

In addition to the Iron .\ge invaders ol this type into the Balkan area, 
there have been c onsideiable histori<al reinforce. nents of .\rmenoids, 
notably by 7'urks. 7 liis |)eople, coming from 7^urkestan. crossed the 
•Eu|)hra(cs in 1()(').‘{ a.d. .tiid in 10(S1 occupied .Asia Minor. I'wo cen- 
turies later, the Ottoman links began to establish themselves in the 
Balk. in |)eninsula, occupving Macedonia in K172 and C.onstantiiu^ple in 
I la.S. llungaiy was under their domination from 1552 to 1687. There 
can liardly be any ejuestion of an original evolution of Binaiic or 
Armenoicl types of nose in the Balkan peninsula when we know that the 
Armenoicl tv|:)e has been plentilully diflused into the area. The classic 
Binaries of the region show a refinei. iit of Armenoicl features (cf. out- 
line, p. 579) probably due to attenuation of .Armenoicl characters by 

Oxin. of), fit., pp. S 87 601 . 

/hid., c\plan.inon of Plaic SS. 



606 


UP FRO\f THE APE 


Stronger admixture with Nordic and with the massive, tall Upper Palae- 
olithic (Atlanto-Mediterranean) types. Dinarics show a much greater 
range of pigmentation than do most Armenoids, although out-and-out 
blonds are found occasionally among persons of purely Armenian an- 
cestry. 

In the Bron/e Age, or just before the intioduction of bron/e, Britain 
was invaded by tall, massive round-heads who seem to have come Iroin 
about the same area near the mouth o( the Rhine and nonhwesiern 
Germany from which the later Anglo-Saxons sailed. Probably other 
l)rachyce|)hals came to Kngland later during this |)eiiod. but the ( us 
tom of iiemation (^bscuies their racial aflinities. Biitish anihro|)()Iogisis 
have long recognized a contemporary English and Scottish type as |)r()b 
abl\ surviving from these Bron/e Age invaders or as an ellect ol recoin 
bination of the same subracial elements. I he tvpe in (|uesii()n is known 
as the Bion/e Age. Ik'aker. or John Bull tvpe. It is tall, heav v-boned. 
weightv and, in middle and advanced vears. obese. The skin is iisnallv 
liorid or ‘beefv.’ the eves blue or light mixed, the haii blown with 
reddish mixture. Sometimes, however, and es|)eiiallv in Shetland, and 
in parts ot .North England, and Scotland, .uul Ii eland, the hair .ind skin 
are dark The luxid is massive, brae hvc e|)hali( and sometimc‘s rathei 
flattened l)ehind. but moie ohen globular. If the high, pointed 
.Vrmenoid-Dinaric bun hvc epbalv exist.s in this tvpe. it is uncommon. 
Blow ridges are heavy, mahus [nominent, and the lace lathei bio.id. but 
not short. Ehe nose is usually long. wide, and c onv ex-*^iec idedlv beakv. 
Beard and bods ban .ue strongly devedoped. I his wcdl m.iiked tvpe is 
found amcfiig the veomam v , the c ountrv sc|uires. and. ac c oi ding to Keith, 
among the business and |)iotc‘ssional classes of Ibitain. It has oidinarilv 
been considered an \lpine .Nordic cross, and it is cleat cncnigh th.u 
both of these elernetits lre(|uentlv enter into its composition. Ilotvevei. 
the nasal com exits .ind occasionallv flattened occiput |>eihaps cjualil\» 
the type more correctlv as Dinaric. This is the opinion ol Goon, ulio 
points out that the blend could not have been lc:)imecl tti situ in Biitain 
because of the absence ol any antecedent .Mpinc tv|)c* that is an essential 
ingredient. As a matter of fact. Goon thinks th.u the brae hyc ephalic 
element in the Jcihn Bull lv})e is closer to the ancient massive Boirebv 
type than to the su[)j)Osedl) leduced .Alpine derivative. 

If the Dinaric ihcorv of British Bron/c .Age origins is correct, the type 
harks back in respect ol it.s nasal convexity to some ultimately Middle 
or Near Eastern element, much adulieratc*d and modified by admixinte 

100 Coon, following Ech/cltcr, calh these Oinarir hloiuh *'\orics.*' 
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with western Kuropean types. As a matter of fact, probably some of the 
so-called Bronze A^e types are merely crosses of later Nordic long-headed 
blonds with the pure Alpines who certainly came into the British Isles 
with the later Bronze Age invasions and subseciuently, in trickles, from 
Brittany and other points across the Channel. 

In a series of fl.lhS United States adidt males of various national 
origins, l.k.kl per (ent were sorted out as of the Armenoid-Dinaric type, 
no distint lion being made between the |miely brunet .Arincnoid and the 
moderately dark to near-blond Dinarit. Very lew of these American 
Dinarit-.Artnenoids are of Old .\merican stotks. Most of them are of 
recent Kuro|)ean derisation: Polish .Viistrian, Teutonic, French Cana- 
dian, S(t)t(h, and .Near Fastein. In Ireland, the Dinaric sorting selects 
1H..')() per tent of ft, ">21 adult mates, all native born and of presumably 
Old Iiish ancestiy. Howes er, these are all Dinarics and not .\imenoids, 
in the settse that the\ int little no intlis itluals with black hair or with 
pure brown e\es. riiis Dinaric element is tout . titratetl in west Ireland 
anti mav well represent, tor the most part, sursivois of the Bronze Age 
iinasiors 


COMPOSm-. R VCF. 

(Prcdoiniii.iiuh White) 

1 . .irSTK tl.I.W 

( \iili.iu White I .isin.ini.'in -f- recenl minor fraction of Mclanesian-Papuan) 
(.hai a( (CIS 

1 Man (oiin low w.ive, ciirh. deep wave, rarc'v sir.iighi 
1^. Han loloi UMiallv daik hitjun with redoidi ijjold lint; sometimes 
medmin led hiown or Hat blown, hlondness nul rufosiiv common in 
vouni» 

3 .Skin (oloi ihocolate. medium blown, hi;’ t red brown, v el low brown, 
iai<l\ daik blown (on unexposed |)aits) 

•\ I \e (oloi’ daik blown or medium brown, lareh lij^hi brown or black 
r> (.ephalu index iisualh undei Si). avrias;e 7LM) 

(i \as.d iiuh'x- usualU over S’), average 9a. 1) 

7. Facial index usualh undei !)0: average S-4..S 
S IWard and bodv hair: moderate to pninouiued 

9. Mead foim: usuallv veiv nairovv: leccdini; foieheads with very large 
biow-ndg(s and glabella, vault gable-shaped 

10. Nose loim nasion deepiv depressed, nasal root medium to wide and 
low; bridge veiy wide and im. uin height; lip verv thick; nostrils mark- 
edlv oblicjue (vr transverse, alae Haring 

11. Facial piotiiision (piognathisin); medium to pronounced 

12. (dun |)rominence: usuallv negative or i (ceding 

1.1. .Stature: extremely vaiiable: average 10*1.4 cm. 
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Mot fthologti al Typf\ : 

1. Murrian (Southeastern) 

(Most nearly White) 

Characters: 

a. Il.tir form: 70.3 per cent low wave 

b. Skin ct)lor: on unexposed parts lif^ht red brown (.Sti.T) per (eiu), 
medium blown (23.0 per cent), chotol.ite blown (21.8 per cent) — 
lij^hiest skinneil 

c. E\e coloi. moie lommonlv medium tlian d.iik i)ioun 

d. Han c(uantit\: IkkIx and beaul hair stion^l) developed, baldness 
(ommon 

c. Head loim: (Xtiemelv laii;e dimensions, with somewhat hij>liti 
cephalic index (lian most \ustialians 

f. Face form inoie massive than m olhei Austiali.ms 

g. \ose loim: hmgei. higher, than in other \iisti .ili.ins; n.is.d index 
slightlv loveer 

h. Ilodv build: bro.iclei shoulch tc'd. he.ivie i, moic- l.iteial than in oiIki 

\ustralians, c. lives v\ell developed ^ 

Distubution. 1-ound m puicst !«Hm in souihe.isK i n .\ustraIiT! hnr 
piesent iis basic though inoilificd t\|)e m soiiiluiii .md e.istcMu co.ist.il 
aieas as fai noiih as lovMisville. OueensLmd 

2. Carpeniai iaii (Melanesian P.i[>uan iiUK inent) 

Charac lets 

a. Si.ilure t.dl, av ei aging 171 <m 

b Ho<Iv build linear, tiaiiow hips and shoiildeis, sh»)it tumk (tela 
tiv sitting height avet.igmg 10 8 1 . long h gs meagi i N’egi oid ca L « s 

c. Skin color: daik (73 7 pci cent chocolate* bnuMi, 7.:i pei cent d.iik 
blow n > 

d. I*ve coloi piedomiii.iiitiv daik blown 

e. Htiir ({u.inntv: be.iid medium to sp.iisc*, bcpfls hail nicdiinn to 
spaise. baldiM'sN i.iie 

f. Piogn.ithi'iMi mole pioncMimcd tli.in in mhe i \n\ii.dians 

g. Kehilicm of face* bicadth to head bir.idih c e|)halo l.n lal index 
olien ovei Inn 

Distiibution Noiihern .\ustialia disincts .id).icent tr) (.nil ol (.ii|)(‘n- 
tana. \i nhem I and 

Tusmanoicl 
Charac lei s* 

a. Statuie; shoit, averaging 1338 cm 

b He. id form .ill dimensions smallei th.in in other Austi .ilians, he.td 
rc lativc-lv .i little broadc'i than in cither tvpes, .iveiaging 7 i 3 
c Face* foinr all dimensions rcdincd. lelalivelv slioit 

d. Skill color: aver.iging daikei than .Miiiiians, bghtei than (..iij)cn 
tariaiis 

e. Kye c<iIor' predommantlv dark hiovMi 

f. Hair form ofiencsi curly (13. 1 pc i ceiiu, veiy crisp, pseudo li i//ly 
mops 

g. flair cjuantity beard and bodv hair ic l.iiivc ly spaise 

li. tars; small, close set. small lolics solch iccl oi atl.ichc'd, Negiit‘>i‘J 
Distribiiiion: Dense rain forest refuge aieas in (..liriis and Atherton 
Tableland districts of Queensland 
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COMPOSITE RACE 

(Predominantly Nej^roid) 

TASMANIAN 

(Negrito -|- Australian) 

Cduir.'u leis; 

1. Skiti coloi : 1)1. i(k or dark brown 

2. Hair form: ufiolU to fn//ly, sometimes pepper-corn 

.H. 1 l.iir color: l>la( k 

4. B<*ai(I and bcxly hair cpi.intiis: medium to abundant 

5. Nosi* lorm: nasal index h\|)ei( hamaerrhine; \ery short, very broad, 
nu clium hei}^h(, nasal tip c xc essi\i*l\ thick; alac flaring 

(}. Mead foinr uMi.dh clolichoc c phalic . or suljdolic hex ephalic. avcrace i^ 
.iliout 77, skulls bioader and looser than those of Australians; pari/^l 
bosses moif piommeni. glabella and brow-ridges strong, but noi so 
large as those ot \ustr.di.ins. \ault gable-shaped 

7. Im( e form \ei\ eur \ pH)soj>u , e\cn shorter than that ot Australians, 
medium prognathism 

8 SiaiuK' No achejuate data; 2"^ men said to range from 5 feet, 1% 
inches to ") leet. 7^j inchc's (about 176.2 to 171.4 cm ) 

9. Bod\ build s.ud to be well de\eloj)ed, muscular, prominent bullocks 
• nd .ibdomeii. sle nder limbs 

Distriliiition extinct in IH7*J. rormerly Tasmania and probably most parts 

of Xustialian eontiiieiu 

THE ATS I KALIAN l.OW -liKOWS 

riiiil lire liliiisli hcoan to send out colonists who “left their country 
lor their (oumn\ good, " .i \ei\ out-ol clate t\|)eof man shared the island 
(oniinent \s iih ihe ine redihle dm khill the impossible echidna, a variety 
ol \c*si -pot keied maisu|)ials, and a kind ot low bred cur called the 
(lingo. " These naiive Ausiiahan.s h.ue chotolau* skins, wa\y or curly 
black Ol daik blown hair, plenlilul wlnskeis and lairy chests, skinnv 
legs, long thin skulls with meager ceielnal contents, receding frontal 
bones and gie.u hi o\n - ndges, thrusting jaws, and hollow -hac ked, wide* 
spi ead noses. I he\ ha\ e a \ ei s |)i nnui\ e maiei ial culture, w hich includes 
mU iioi wt'a|)e)ns ol wood and stone, no poitciv. no domesticated plants, 
and hahii.uions hai dU woi ih\ to he ( ailed “huts. 1 hey are sup|)osed to 
be imuxent ol aii\ at (in ate kuoivledge as to how babies come, or at 
‘in\ rale, as to win ibe\ come, but this report, like that ol Mark Twain’s 
dcMih, m.i\ 1)1' cx.iggei ated. In .s|iiie ot ibcir material simplicity, the 
Ausiraliaus ha\e e\ol\ed such a leiri ingl\ intricate system ol kinship 
and mani.ige rides, sm h a labMinihinc ma/e ol kin beha\ ior patterns, 
ihat onl\ the most gilu'd ol anihiojiologisis t an grajijile with their social 
ni gani/.uion. An.sti.dian vel.niNiiN like that of Einstein is beyond the 
^n.an in tlie stic'ct. Ansiialiaiis si'cin to ht' too absorbed in their kinship 
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system to bother about developing dwellings or other creature comforts. 
To an Australian, his kin is his cosmos, like the Guermantes family to 
the puny and nameless prig iinmortali/ed by Proust.'®' 

In the earlier edition of this book, the opinion was expressed that the 
Australian is fundamentally an archaic White modified partly by ad- 
mixture with the Tasmanian who preceded him in the island continent. 
The Tasmanian was considered to be primarily an Oceanic Negrito, 
modified, in turn, by a minor infusion of Australian White. It was also 
suggested that in the north ol Australia there has been some accession ol 
Negroid charac ters through immigiaiion of Melanesian-Papuans. These 
speculations have now been verified bv the llarvard-Adclaide Universi- 
ties Anthro[)ological Fxpeditionof 19'kS-M).^), conductcxl b) Norman H. 
Tindale and fc^seph li. Birdsell. whic h traversed If). 000 miles and studied 
2,^r>S full- and mixed-blood Austi.ilians. riiesc antlu()|)ologists recorded 
the presence ol a p\gmoicl people with crisp curly hair, on the Atheiioii 
Tableland, in the rain jungles of Oueensland. inland fiom (laitns. 
and identified them as modified desccMidants ol a rasmanoid (.Negrito 
stratum).*®- In his analvsis ot oTtS full-blood male aboriginals, biid- 
sell has been able to pro\e the existence ol three t\pes, in addition to 
comfK)site or blended forms: (1) Muirian or Southeastern, a heaMb 
built, light-skinned, higher- and nariower nosed tvpe. with longer face 
and heasier beard and bodv hair than in most \ustialiatt aborigines: 
(2) Cal pentai ian or .Northern t\pe: t.ill, linear, with Negioid lc‘gs. darkei 
skin color, sparser hair, moie pronounced prognathisin; (.‘5) I asmanoid- 


For itic IxMirfir of those. of nn re.ot^'o ulio .ire iiiieresiea in Soci.tl \nthio[)olopN . I 
append the ff>llou injj. .Ttirihuttd to Or I) <) (.rrll of Kurn.n C’ollcvje. Xiistr.ili.i I print if 
in small t\pc hetause it seeiiiN to me rather trivi.il 

ON Off SrKIM OF 00 M ^ 

fDnIicated to W dliain I lo\d W.irner) 

Coder the spre.idmjc l>Iiie Riiin tree tlie old Viiinta vpiafs. 

Wh.il makes the v;in gmniferate he little* cares nor \noIs. 

Ills diil\ to his iimle's aunt wholU .ihsorhs his thoughts 
What m.imtin totes to totem spc»is. hr \.imu’l\ luit suimises. 

And set hr thinks hr knows it all, iK'taiisr hr siihiruiscs 
Mr dcM-s not waste .iriisiu i.isir in hnildin^ hahiLitums. 

Mr r.ithrr strains his microns hr.iins rnm ml)erin^ irlalions 
Mr srarc*^ tlir i;ins with hcjrrid dins l)\ whirlinj^ .1 cfiiiriiiga. 

A wcKxIrn i.hiiig iml to a string swung from his gre.isv finger. 

1 hroiiglioiit his life he keeps one wife, oft hospiialiU lent 
To trasrfing cousins tiv the do/rns on famiK husincss hent 
F.iigniic fr.ir makes him adhere to stiirt exogams, 

W'lih sometimes. perha|>s. a genial lapse to promiscuity, 
i'hcn strive and wive, old I’lalvrrhitic. vvith Antipodal iinrtion. 

Though fic.itri/c'd and suiuiic isrd. vou ve made our scic^nre function! 

* 0 * 1 inclale and Birdscll. ' I asmanoid I rilies,” p. 9 
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very short stature, near friz/ly hair, all head dimensions reduced, bulbous 
Negroid forehead, small Negroid ear. 

Evidently the Murrian type, which is found in the south and southeast, 
is nearest to the archaic White prototype and least changed by Tasmanian 
admixture. Individuals <jf this tyj)c frequently look like rather coarsely 
bred, bulbous-nosed, low browed Europeans, ol massive build. The 
(.arficiuarian ty[)e has still bigger brow-ridges, lower forehead, more 
|)i()gnathism, and, in general, a much more primitive appearance. It is 
the closest to the Australoid types sometimes observed among the 
Papuans ol New (vuinea, and it has undoubtedly received small trickles 
ol New (luinea Negroid blood. I he Tasmanoid ty])e is indisputably 
a p>gniy Negiito type with some Australian adniixtuie. 

In the arid interior ol .Australia is Hirdsell’s Desert Type, a loc^l 
specialized blend ol Miiirian and Carpentarian, which has furnished 
both the s(ieniili( and the general public with their idea of the con- 
\eniional. ‘iNpicaT’ Australian aborigine. It is an environmentally im- 
poverished, inbied t\pe that has attained a status of panmixia not 
leali/ed hi other pat ts of Australia, owing to the mechanisms of isolation. 
While most I V intermediate between the Murrian and Carpentarian 
i\pes. it has some exaggeiatedlv .\ustraloid features, such as extreme 
shot telling ol the lat e, reduction ol head breadth rclati\e to fate breadth 
and loiehead bieadth, and extessive linearity of both build. The in- 
ti iguing phenomenon of .Xustialian juvenile blondncss is centered in 
the we.^^eln desert area. 

liiidsell thinks that the first wa\eot peoples to reach the .Australian 
(ontineni weie pure Oteanit .Negritos who spread o\er the whole area 
and leathed Easmania in the Cpper PIcisttHcne. i'hen came the archaic 
While Muirian element, whith spiead through ihe grass lands and 
emireh absorbed the Negiito population e\te|)t in stime marginal, rain 
(oust areas. The thiid and final ua\e to reat h the Australian mainland 
were the tall, linear, dark-skinnctl Carpentai ians. who came taiily re- 
teiitly and were still in process of infiltiating frt)m the north when the 
Whites an i\ed in the nineteenth century. The\ never reached the lower 
Murray basin and the coastal stiip behind the eastern highlands. Birdsell 
regards the Ainu ol Hokkaido as the closest living group to the Murrian 
su)(k and thinks that, if the divergcaii racial adulterants that have 
modified Ainu and Murrians, ies[) lively , are di.scounted. they are 
Ner\ close together. It is not his opinion that the Murrian stock is a direct 
deiivative from the Wadjak or earlier Soloensis types of java, because 

rnh\hfi(i Onijin of thr iustrahan, pp. 213-1232. 
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he regards the Murrian skull formation as clearly neanthropic and not 
palacoanthropit , although a strain ol the latter |)r()l)al)ly exists in ilu* 
Murrian stock. He argues fuithei that the Murrian stock must have lelt 
the Asiatic mainland before either Soloensis or Wadjak (IcjurislKcl in 
Java. These latter he sees as piobably retarded island descendants ol a 
common and mote pn\giessi\e mainland ancestral stock from which the 
Minrians develo|)ecl. The closest allinities ol the Minrian skulls aie 
rathei with the Old Man ol the Hppei (la\e ol (dioukoutien. 

Birdsell finds that something similar indie iaily and morphologie all> 
to the ("arpentarian t\pe c*in be isolated among the X'eddah of (ieylon 
and such mainland aboriginal tiibes as the Oheiuhn and the Mimda. 
He thinks that no tiae c\s ol this t\ pe aie to be found in Indone sia, and if 
it is present in New (lUinea. available anthropological material seareeK 
shows it. 

The lesearehesot rindale anel Biidsell de*monsii ate* e one lusi\ el\ that 
the Austialians are a eomposite laee ol arehaie White* stock evith a eon 
sidcrable admixture ot Negiito (tinough the absoi piion ol I asmanoieb) 
and some modilieation as a result e)l the even moie* piimiiive ( ai 
pentaiian element, which came last and brought, peihaps. added 
Negtoid elements. 


CIOMPOSII F R VCF. 

(Picilomin.inils Wlmc) 

2 /\i)() DR inni i\ 

fCil.oMC Mcdiicn.iiUMfi i AusCr.iloid A oldfiid) ♦ [fiiU) • rmiMH li.uiions 

of Ir.ini.iM IM.iic.iu oi Xiiiu-noid. Noidu, Mofigoloidi 

(dur.Kfris 

1. Il.iir to fri//lN. but pu-donim.inilv \\.i\y 

2 . Fl.iir (olor uMi.dU hl.uk 

Skin (oinr; \.iiirs from light hiouii (n d<iik hmwn 
4 . Ksc* (olor iK'arlv .du.os d.iik Inouii 

b. Fl.iir (|U<in(itv: hrard and l)od\ haii. iiMialh incdiinn to pionouno d 

6 . Nr)sf* foim nasal indrx (>ir\ailingh (o\»i Ttl). nn^c iiMi.dl\ 

sonicuhar drpicssfd at the* i<Mit. rout .md hiidg( ol inodi iaic li< iglit aM<l 
hrc.uhh. pififilc (oninionly stiaighf, tip of iiirdium ihiikiKss. alai some 
uhat flaring 

7 . Face* foiirr usually narrow, nicdiuni Icngili. lrpto|)ii)sopi( . liulc oi no 
prfignafhisin 

8. Mead form: '( ('phaln irificx grnc*r.dl\ undci SO, most group means dolic lio 
cephalie ; moderate brow ridges, tounded (oh In ads 

9 . StatLire; \ariable. but usuall\ medium to sm.dl 

10. IVmIv l>uild: usuall\ >lendc'r, lineai; non Negroid legs 
Distribution: India and (Ceylon 
A/or/;/io/og/rri/ Typr\ 

1. ClaMic Indo-Dra vidian 
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Characters: 

As al)()\r ]>iit 

a. Hail ioiiii. ill geneial straighi but inclined to waviness 
1>. IlcMtl ir>iin: usually dr>li(.iH)c cplialic, average 74.3 

c. Nasal index: inesorrhirie, averaging 73 

d. Stature: sliDii, .ixeiaging 163.4 cm. 

Distribution: Pi (‘dominant element in lower strata of north Indian popu- 
lation. iiuluding to SOUK! extent the Punjab. This type approaches 
the CdasMc Mediterranean 
2. At menoid-lra Ilian Plateau 
C.h.iiac tei s; 

a. H ail loriir generally straight 

b. .Skin (olor: j>ale an hue to taunv brown 

c. Mead foim: subbr.ich\ce|>halir. averaging 81.8; high head with flat- 
tened o((i|)ui and olten receding loreluad 

d. I‘.ue foim: short lace of iiu'dium breadth; total facial index averag- 
ing Hb (> 

e. Nose loiiii: long, high-j>iic lied, often convex; average nasal index 
(ib.S 

f. Hods hail- fie.nd and bodv hair well de. eloped 

g. St.ituie mediuin. average U)*! S cm. 

Distnbution Western littor.d and Hengal 

.3. Indo-Nordic 
C.harac tc i s* 

a. 11 air loiin geneially straight 

b. Hair color* nsurtllv lilack. sometimes dark brown 
c Skin (olot tiom losv VNliite to light blown 

d I- M (oloi iniiioinv with giav blue oi mixed eves 
e Bodv ban vn* II devedoped 

f Head lorin dol ic hoc eph.dic . cejihahc index averaging 73.1 
g N.is.d index- a\ ei .iging 67. 1 . lepiorrhine 
h Si.itnie above nu'dium. .iveiaging ItiS t» cm 
Distnbution In jiuicst form in luiithwesi Himal.ivan tribes: Kaffirs, 
Path.im. etc D.iikc r valiants among Sikhs ihe Punjab 

4. .\ustr.iloid (Vedcloid) 

( .hat ac tc i s 

a H .iir foi m v\ av v to ciirlv 

b Skin (oloi daik chocolate bicvwn. ajipioaching black 

c. N<»e (oiin almi>si i hamac 1 1 hinc. aveiaging 81.4 in Chenchus; root 
id nose bioad and low 

d He. id Ini in dolichocephalic (me.ni ol 712. b among Chcnchus), 
prominent bi ow -i idg(‘s 

e l ace ionn: nIioii. ii.iiiow. model alelv prognathous 
f. Hail cpiantilv beaid and bodv hail veiy sp.iisc 
g Siatnie- mccimiii. avt iage l<>a cm. in C hciichiis 
Dist 1 ibnt ion ■ ( enti.d .ind southein India — Hhils of the \"indhva and 
(.henchiisof the Kaihabad H»”s 

5. Negriloid 

( di.it .u U‘i s: 

a. H.iii form. fii//lv. or short spirals 

b. Skin colot: veiv daik 

c. Head foim dolichocephalic, hut with index rising as frizzly hair 
shotieiis into spii.ds 
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d. Nose form: nasal index averaging 86.5 in Paliyan, generally 
chamacrrhinc 

e. Lips: thick. piiHy, everted 

f. Stature: short, under 160 cm., average 157.6 cm. in Paliyan and 
down to 152.9 cm. in other Travancoie tribes 

Distiibution; Southern India: Radars and Pulayans of the Peiama 
bicullan Hills 

THE INIKTDRAVIDIANS 

The hundreds of millions who inhal)it India arc not physitally homo- 
geneous, \et \aiious ethnic stiains have fused to create a distinctive com- 
posite race that is of predominantK White origin. For this lace the name 
Indo-Dra\ idian is emplo\ed here instead of the former teim Dravidian. 
It is unfortunate that a mistake of C'olumhus has immovahly attached 
to the American race the name that pro[)eily helc^ngs to the peoples of 
India. “Orasiclian ’’ is a linguistic name. piopeiK applicable to man\ ol 
the darker and mote primitive peoples ol the southein |)ait ol the 
peninsula of India. Mie [)reli\ “Indo ’ is meant to signil^ th.it the 
composite lac e also inc ludc\s the c i\ ili/ed peoples that spe.ik Indo \i \an 
languages, together with the Muncla-spc‘aking peoples (who, however, 
receive no recognition in the name of the composite race, which is long 
enough as it is). 

Fhe vaiious lacial t>pes that ha\e contributed to the Indo Dravidian 
blend have long !)een recognized bv anthropologists, f)ut u‘centlv a 
survev and anaivsis of some al ‘racial groups’ b\ Uj. Ik S. Ciuha has 
pul the entire sul)jec t of the rac i.d composition of India upon a firmer 
factual foundation.'' * '! he fiasic tvpc's Hor details c f. pp. bl2 fil.'b aie 
(I) a long-headc'd. sfiort statured. l)rown skinned element piedorninant 
in the lower c lasses of north India and. to some extent, the Pun j.ib ((Classic 
Indo-Drav idian). an adulteT.iied Mediterranean tvj)e: Cl) in the western 
littoral and Uerigal, a brunet, brae hvc ephalic tv j)c* w ith flattened oc c ii)iH. 
convex nose, and heavy freard and body hair (.\rmenoid-Ii anian 
Plateau); 3) a mixed Nordic type in the northwestern llim.dav.m area 
(Indo-Nordic ); (I) a short-statured, c urlyhaiied, c hoc olatc'-skinncd 

type of dolic hoccphal. with prominent brow-ridges, depiessed nas.d 
root, broad nose, and [rrognathism (.Australoid-N'eddoid); (o) a sub- 
merged pygmoid strain with woolly hair and gener.illy Negritoid fea- 
tures, in remote hill area.s of south India; (6) intrusive Mongoloid iv|)cs 
along the Himalayan borders and in Assam and not them Burma. 

Guha’s reconstruction of the prehistoric racial movements into India, 
based partly upon studies of the scanty skeletal material available, rest 

Cuba, Ranal Affifiities of the Peoples of India, especially pp. Ix-lxxxi. 
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upon the postulate that the earliest aboriginal occupants were Negritos, 
presumably followed and submerged by Australoid- Veddoid peoples. 
Numerous Palaeolithic implements have been found in India, but, up 
to now, no skeletal remains of Palaeolithic man, and, indeed, no skulls 
that can be safely attributed even to the Neolithic period. The human 
remains attributable to the first metal age of topper (Chalcolithic) have 
all been found in the sites ol the Indus Valley c ivilization. They include 
skulls that apprcjath the Classic Mediterranean and I'pper Palaeolithic 
types <jf dolichcxejjhals, and also a broad-headed skull, po.ssibly Ar- 
inenoid. Skulls from Iron .\ge sites are partially of the Australoid- 
Veddoid type, and at least one definitely Negrcjid cranium. Cuiha thinks 
that northwestern India from the beginning ol the fourth millennium 
B.c. was (Ktupied by long-headed, leptorrhine White stocks (probably 
Iranian Plateait and C'.lassic .Mediterranean) with a minority of Arme- 
noids. In the Iron .Age, an Upper Palaeolithic or Combe-Capelle type 
of pritnitive Meditertanean penetrated into .scjuth India. This stock 
may have introdttced Neolithic cultttre in the north and subsecjtiently 
may ha' c ')ffn dislodged and dri\en into central and south India. Here 
they probably di,sposse.ssed the .-\ustraloid-\'eddoid stock, who, together 
with the pygtnoid eletnent. were the aboriginal inhabitants.’"' These 

B> (liiii ot scarth I have <!is(o\crcd some lines that purport to l>c a "poem” on 

ihe Dravidian rate I do not think iiuuh of the veisdicaiion, which is wobbly, nor of the 
tliscieeilv anoiiMiious author, who seems to me to be a iriidc en\ ironrncntalist. But here is 
the poem "as is": 


The heiero^jeneoiis Hrasidian 

fl.is a skin which is black as obsidian. 

But soineliines, thes .‘t.n. 

It IS (afr au'lail. 

If fie iinssc*s his sun hath quotulian. 

His locks mas be waw or curls, 

His ft>rin mas be s\l|)h like oi Inirly, 
His height gieai or siiinteil. 

His chin sfiaip or hlunled 
Aicortling to meals late or early 

Being soines'hat ahsorl>cd in his caste 
He linds It csvential to fast. 

I’nleNs esers siciual 
Is c(x>ked with due ritual. 

And so he gels tfnii as ’ mast. 

If he lises where the ozone is rare. 
His nose is const ruled ami spare; 

If he hieailu's air that’s humid 

His !>eak gets quite tumid 

And his nostrils exceedingly flare. 
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Australoids or “pre-Dravidians” are identified by (luha as the "Nisadas” 
described by the Vedic Aryans as the hill- and forest-dwellers of India. 
The Nordic strain in northwestern India may have come in at the time 
of the “Aryan invasion," but certain of the earlier skulls of Mohenjo- 
daro might also be referable to this subrace. 

COMPOSI FE R.ACF. 

(Predoni inant l\ W'hiie) 

3. POf.YXESLtX 

[Biiuu't White (Iiuh^nesian) 4 M<»ni;oloid -fMeLmcsiaii Papuan] 

Cliai actors: 

1. Hair hirin: waw , laielv curly 

1?. Hair ct)lnr' hlack. raiel\ teclilish 

3. Sl^in color: \elIou biouii 

•I. Hoad tonn: cephalic mde\ uMialh o\ei SO. hut pinups a\c“iai;e honi 71 i 
to 80. j. ForeluMcls UMialU hii»h. sloping, lathei naiiow. hiow iicli;cs and 
^lat)olla niodeiateh to well do\elopecl. occi|)Ut iisii.ilK lalhei Hat and 
stoop 

5. Face foiin: usualh wide. lon^. and htaw. hut soinetiims n.iiiow .ind 
lon|» Malais niodeiaiols piominent. with stnne (aiiv paddini» 

6. Nose loinr UMiallv lon^, lathoi hio.id, inediuin t«> lnL;h, Ntiai,i;ht in pio 

hit*, loss often con\e\ oi conca\f. toot di jiiesscd. lip i.iilui 

thick and eloNated. al.ie full l)Ul not e\cc*ssi\(I\ llaniii; 

7. Fnos: toccssed, lids hoa\\, opening; hicon\e\. soinef lines sIiL;lit iiiicinal 
fold; color nicclium to dark hioun 

8. Lips, intc miineiital .mcl incinhianoiis Iijis tatlui lull, hut not .\t‘^?oid 

9. Hoard and hod\ haii alu.ivs spaise. hut not .is nuM;;« i as in .\Ioin»;oloi(K 
and Noi;roicls 

10. .Stature: usuallv tall. o\er 107 cm , hut ^loiip me. ms ian,t;o lioin It)?.") cm 
to 1 7 1.7 cm. 

11 Hod\ huild usualls hroad, imiscul.ir, inrsoinoi pluc . \Mth tc•nd(nl^ to 
c orpulenc e 

Distr ihution . I’olMusi.in islands of the Pacific. Hawaii. Societs Isl.mds. lon^a, 

Now Zealand. Samoa, etc. 


THE COMPLY POLWFSIWS 

Pol)rusi;i i.s the iiaiiu* to the islands ot ilic middle* P.k i(i( seal* 

icred in moii|).s oi singly o\c*r this \ast ocean. Nfosi ol ilusc* islands .no 
inriuded within an cc|iiilatoial tiian»»lrol which tlu* H.iu.iii.in Islands 
torm the apex, F’astor Island ihr o.istcin an^lc* ol the base, .and Nou 
Zealand it.s uesternjiasal point. I his ti iani»le measmes ahonl "i.OOO milos 
on a side. F'o reach these islands, which are often sepai.ited lioin each 
other by hundreds of niile.s of c^pen se.i, primitise m.in h.id to be a skill- 
ful navigator. Polynesia iriiist then ha\e l)een peopled at a comp.ir.niNols 
late period of human history. Palaeolithic man could never have lived 
there. 
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The inhabitants of Polynesia today constitute one of the tallest and 
finest-looking races of the world. I hey average in stature about 173 cm. 
In general, their skin color is yellow brown, their hair wavy and black, 
their head foim brachycephalic, their leatures of moderate coarseness, 
and their bc^dy build sturdy, inclining to coipulcncy. But they show 
clearly the Vciriability liiey owe to their composite origin. Skin color 
ranges liom almcxst white to a dark hrcjwn, head fcjrm fiom dolicho- 
cephalic to brae h)c ephalic; (aces are sometimes broad and rather short 
but Cullen veiy long and nairciw; noses may l)e slender and high, or 
broad, shoil, and coiu.ive; the hair is prevailingly wavy, but sc;)metimes 
straiglu and even lri//l\. 

Examining any considerable number o( individual Polynesians, one 
notices some who show Mongoloid featuies, others in whom Nec^roid 

o 

traits are app.trent, otliers who apprcjximate an European type, and a 
majoiiiy in whom all of these racial characteristics are blended into a 
liaimonious and [)leasing whole, distinct from vhe type of any of these 
three primary races. It is cjuite plain, then, that this race is made up of 
some sort of Negroid, Mcjngoloid, and White mixtures. I he component 
elements, doulitless, have varied in their proportions in the different 
island grc)U|)s. Polynesians ate not nearly as MongoUnd as Malays and 
rather more Negroid than the Ameiican Indians. 

However, a careful consideration of l^olynesian leatures in the light 
ot what is known o( the beliavior of Negroid and Mongoloid characters 
in rac ial crosses suggests that the White strain in this ('om|)Osiie race must 
be muc h stionger than eitliei ol the other two elements, in spite of the 
appal cm smoothness of the blend and the absence of segregates or re- 
combinations of the parental tvpes 

None of the .Negroid leatures that are ordinarily persistent, if not 
dominant, in crosses of ap|)ro\iniately ecpial paits ot Negro and White 
.aie appaieiit in most Polynesians. Ihese are. Iri//ly hair, flaring alae 
and fiontally direc ted nostrils, alveolar jirognathism and pionounced lip 
eveision, relatively shoit trunk and long legs with attenuated calves. 
Siinikirly, the ultra .Mongoloid features ordinal ily dominant in crosses 
with W hites are cons|iicuously absent. I hese are straight, cc^arse hair; 
narrow\ slit-like eye o|)ening with internal or complete Mongolian 
eye fold; low broad nasal loot and concave low nasal bridge; extreme 
lateral and fiontal jut ol mal.irs wdt'’ heavy fatty padding; weak, pointed 
chin. Of comse. there are occasional faint Mongoloid and Negroid sug- 
gestions in many if not most Polynesians, but they are neat strong enough 
to indicate any but minor inlusions cai the blood of thcase laces. 

Crosses of Europeans with Polynesians, such as the descendants of 



618 


UP FROM THE APE 


the mutineers of the Bounty and Tahitian women, studied by Shapiro, 
are much more European in tlieir physical characters than would be 
possible if the cross did not involve an already predominant White 
strain on the Polynesian side. On the other hand, crosses of Polynesians 
with Clunese in Hawaii are not as markedly Mongoloid as would be ex- 
pected if the C'hinese strain were reinforced by a stronj^ Monj^oloid ele- 
ment in the Polynesian. Finally, the natives ol Fiji, who ate the results of 
a Polynesian-Melanesian cross, in spite ol cl.nk skin and frizzly liair. 
seem to pieserxe an essentially White type of bocl\ build and features 
which are not markedly Nej.;roicl. 'Fhis would liaiclly be the case if a 
strong; Negroid stiain already existed in the Polynesians. 

Fhere are two main theories as to the oiij.»in ol the Pohnesian race. 
One attiibutes the mixture which i*a\e i ise to this i>ioup to crossinL>s ol 
Indonesians. Moin^oloids, ^mcl Negroids in the islands to the westwaid — 
Melanesia, Micionesi.i. and the Malay .Kic hipelai»o. Accoidini; to this 
theoi\. an Indonesian or fundamentalU .Meditei lanean White .i»iou|) 
set out fiom Asia and in mii^iat in<; eastward pic ked uj) c ei t*tin Monjjroloid 
and Nei^roid sti\iins which the\ brought to then distant Pacdu island 
homes. That is to Siis, the\ .uriNecl a leacK-made composite lace. The 
olhei theoi \ . abU expounded b\ Dixon, dei i\ es the IN)lwu*si.in i ac e Ironi 
a succession of initiation waxes jiassint eiistwaid liom the Asiatic con- 
tinent. He postulated, hist ol all. .i settlement in PoKnesia ol a mixed 
‘’Melanesian” lolk, pimi.nil> dolic hoc e|)halic , .\cL;ioid, with pc‘ihaps a 
dash ol ’‘Cias|)ian” (l.iii dolic Ihk ephalic stock). rhcsc:;uanie Ironi Mela- 
nesia. Then much laiei there came lioin the noiih a small number ol 
longheaded iiuadeis c/l (laspiaii” (Noidic-) stock \\ho hist reac hc*d 
Samoa and "Fonta .ind then |>enc trated as l.n as l .isiei Island. I’lnally, 
as late piobabK as the eai U jjai t ol the ( In isiian era, there* c .ime. pel haps 
by wax of Micionesia, an im|)oitant bodx of iiixadeis c hai ac tei i/ccl 1)\ 
round, hypsic ephalic heads and naiiow' noses (Dixon’s Alpine ” type). 
Tficse weic |)iobably mixed .Mongoloids. 

In faxor of the multiple migration iheoiy is the fact that the cranial 
evidence derixed fiom old Polynesian flaxes seems to show a jirioriix 
of dolichocephalic and rather Nc’i;roid looking skulls, although brat hy 
cephalic and seemingly non-.Negroicl crani.i .ilso occ in. The populations 
of lliesc islands tod^y are predominatingly lound headed. Flie cliveTsity 
of cranial types in the old praxes is grcxiter th.in one xvould expect from 
the present day population, if the ancestois of the latter fiad arrived in a 
blended slate lather than in successive waves of pc*oples who interbred m 
the different islands. 

The Polynesians in their ronsi.stently higli stature differ markedly 
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froiTi the Indonesians, Malays, and other Oceanic stocks in which blends 
of Negroid, Mongoloid, and White have taken place. Shapiro, the lead- 
ing student of the physical anthropology of Polynesians, has recently dis- 
(us.sed the range of variation of measuretnents and indices in 26 Poly- 
nesian groups.'"'' He finds that stature, face breadth (bi/ygejmatic), 
lelation of forehead breadth to head breadth (frontoparietal), and 
rclaticjii of jaw breadth to loiehead breadth (/ygo-frontal) show-a very 
restricted range* over the* \ast territoiial expanse, suggesting that the 
earliest and latest immigrants shared a basic physical eemmumity. On 
tlie other hand, head lengtii, head breadth, cephalic index, and pcjssibly 
minimum frontal diameter \aiy in precise geographical patterns, show- 
ing clearly that the earliest arrisals, now scpiee/ed out into the eastern 
margins, had longei and narrouc*r heads and narrower brcjws than the 
later comers. .Sh.ipiio iherelore thinks that Polynesia was peopled in 
Slice essise niigiations of essentiallv the same people who had been rvelded 
into iinilv in .Vsia. but th.it the later migrants dinered from the pioneers 
in cejili.ilic features, noiablv in being moie brachycephalic. This, for 
the niom'‘nt. is the last word on the PoKnesian race cpiestion. 

PRIMARY R.\(;K 

//. XKHiOll) 

•Sol I iiiK ( .rifci lA : 

1. Il.i ir form: woollv or fri/zlv 

2. Skin color: dark brown to black 

1. Hair color: black 

4 . r\c* coloi: dark brown (o black 

!>. Nasal indc\: H5 and oscr 
Olbcr (!h.iia< H i's 

b Nose fonir biuli^c .ind root iiMialU low and bit id; short, profile concave 
oi sii.iinht, r,ir< 1\ cointx. tip \tTs thick .ind usiiall) clc\aicd: alac thick 
and flaim^. septum iisuallv con\c*\ 

7. l.ip foim mti'mmuTit.il lips thick, uppci coincx: nieinbranoiis lips 
iiMiallN pull\ . 111(1 c-Mitfd. inaiked lip scam 

H F.uial j)ioiiusion (pio^naihismV oitt n m.iikc’d in sid)nasal region 

9. l-atc fonn iimi.iIIn s(»mc\\h,it shoii in nnmixed forms, with malars more 
pioimncnt tli.iii in \\’hitc>. chin loiindcd and leccding; 

10. Head form pi c\ .iilin^h dolii lioicj^halic with piojccting occiput and 
roiindrd foicdic.id. blow -ridges sin.dl 

11. Hail (|n.intit\: iisiialb shoit on hc.id, sparse beard, little body hair 

12. l-.ii form. iisiialK shi>rt wide e.ir. with narnnvlv rolled helix and little 
or no lobc’ 

1.1. I’pprr cxtiemits. iel.iti\el\ long foiearm, ielati\ely short thumb 

14. Lower extiemitv: umi.iIK rel.iii\elv long lower leg, |x>orly developed 
calf, piojeciing heel, low foot auh 

15. Pelvis: rel.it ively iiaiiow 

•^"Shapiro. "T*h>sical I)iflcrenii.uioii in I’olvnesia." pp 1-8. 



620 


VP FROM THE APE 


16. Breast form (female): usually conical 

17. Buttocks (female): usually less projecting than in Whiles 

18. Blood grou|): usually very high in O. low in A and B 

19. Sweat glands: moie numerous than in Whites 

20. Palmar main line fonnula: usually 7.5.5 — 

PRIMARY SUBRACES 

1. AFRICAN NFC.RO (NFCRITIAN. FORKS I NKt.RO) 

Sorting C'liieiia: Same as above. 1-5 

Other C'.haraclers: Usualh as al)o\e. 6-20 

a. Stature: extiemelv \ai table, in the lain forest of the wtsiern Sudan 
and Congo basin iisualK aseiaging liom 165 cm. to 1()9 cm.; in the 
inoie open paikl.mtl and saxann.tb aie.is ol the Sudan, the Lake 
Region, and South \fri<a. often 170 cm. and higlui 

b. Bcxiv build- the broad shonldei<*d. bat lel c bested, long aimed, sh(»tf 
legged build <0 the so-t.illed Forest \egio tspe is, appaientiv, an inch- 
\iduai. constitutional s.iti.int .ind not a rac i.d diai.icic i. Relatisc ly 
long aims are chatactei istu ol all t\pes, but long legs .ind shoit tiunk 
of the taller tsjH-s 

Distribution* Sudaiu-se and Bantu in western and tential Miua, and m 
Soutli Vliica. except in Shan, (ihad region. Upper Nile liasin, and some 
parts ot 1 ast Miu.i 

2. MI one NK.RO 

[Probabh has a small infusion ol ll.imitii (.Mediieii.inc.in) blood] 

.Soiling (aiteii.r Same as abose. 1-5, except 

a. Stature; user 170 cm. (a\et aging al>oiit 178 cm.) 

b. C'.ephalic index: under 76 (aseraging about 72) 

c. Skin color: black or bluish black 
Other Chai.Kicis 

cl. Facial ptoliusion ^[nognathisnn much i educ ed. yjteri absent 
e. .Nose lorm |)iobabl\ less platMihinr* (bio.id nosi d i than oidmaix 
NcKic. npc ^ 

i Rc’l.iiise siimig height (height sitting as .i peiceiuage ol si.ituie no 
adeijuaie dal.i. but, in Mew of long legs .ind shoit tiunk, must a\ci.«ge 
18 or less 

g Lips piobabK less thick, pulh, and eseited than in ordinars .Negmes 
Distribution Uppe r w. iters ol the White Nile, cspeci.dh the maishv (smhli 
legion, also upper couise of the Ldue Nile. 'l\|)i(.d Nihitics aie Dmk.i^ 
Shilluk, Nuer, Lango, \choli. Ban 
Shmi Siihtyffr 

(.haracters Same as ordinais Nilotus excc jit 
a. Ophalic index, over 76 (aver.iging about 80) 

Distribution; Sh.in basin of central Sud.in I he best known of this tvpe 
are the Sara, with average cephalic indices fiom 79.9 to 82 5 and avei* 
age statures froml7<)8 to 181.7 cm. 

3 . NKCRiro * 

Sorting (’.riteria. 

a. Hair form: woolly, .<mmctimc9 growing in peppcr-corns or spiral 
clumps 

b. Hair color: black 

c. Skin colcjr: dirty yellowish, medium brown, more rarely chcKoIatc 
brown 
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d. Stature: less than 150 cm. (4 ft., 9 in.) except when mixed 

Morphologual types 

Infantile 

Characters: 

a. Head form: sul)brachycephalic, 80 or over; high with vertical fore- 
head and litile or no hrow-ridges; frontal bosses prominent 

b. Fate foiin: short, bioad 

c. N<jsc' loiiii: narrow rtiot; very broad, low bridge, usually concave; 
base of nose very broad, tip thifk and directed upward; nostrils 
round; alae flaring 

d. laj) thi(kn(‘ss and evrrsKin: moderate, mouth narrow 

e. Skin color; in Airua darker than aduliitorm subtype — brown, 
eves soriu uh.it black 

f. Siaiiire’ somewhat t.iller th.in aduhiforrn type 

g. Ik.iid and bodv h.iii: sparse, but mr>re abunclant than in Negroes 

h. IhKlv build- narrow shoulders; short trunk, often pot belly; fore- 
arms lel.iiivclv shorter than m adult dorm tvpe 

Disminiiion: (ajiigo forest area, Andaman Islands, Malay Peninsula, 
Philippines, .ind prrjbablv interior of New Guinea 
Adult if or m 
C.harac lets. 

a. Head foiiir mesocephalrc . usuallv under 80; low head with pro- 
jecting occiput, loreliead more receding, often with shield-shape 
central eiiiincnce. moderate bicjw iidges 

b. Nose* form. iiaiKiu n.isal root, with low bridge broadening to 
funnelsli.ipe. cMioimous tip. often dej)ressed; alae very flaring, 
but nostrils not frontallv visible, nasal index often cjver 100 

c. Face form long and narrov\, veiv lececPng chin 

d Fij^s. upper integument. il hp verv long and convex; upper rnem- 
br.inous lip verv tliin. loucr thick; mouth slit verv wide 

e. Skin color uMialiv giavi>h vellow to light brown (in Congo forests) 
f Fse color, medium to light broun 

g licaid .ind bodv ban- moderate iv developed; reddish fuzz sonic- 
i lines observed on bodv 

h bodv build: bio.id shouMereci. muscul.*! Irioad, verv high pelvis: 
long torso, shoit Ic gN. long arms. I)ig h.ni' s and feet 
Distribution ( ongo forest area, probably also in M.rlay peninsula and 
inter lor of N< u (.iinu'a 

COMPOSlTh RACK 

(Piedomin.iirtlv Negroid) 

1 . {(}( I txic \E(;Roin) 

(Negrito f Australoid i convex nosc'd Meditenanean -f minor fractions of 
.\Ialav and Polvnesian) 

Cdiar.ic ters- 

1. Hair form: irsu.dlv fri/zlv. sometimes tightlv curled »>:■ even wavy 

2. H.nr color: black, ofierrer dar., brown, sometimes reddish— “gingery.” 

“foxv" 

3. .Skin c«)loi: medium to dark brown, rarely black 

4. E\e color: daik brown tc> black 

5. Facial protrirsion (prognathism): not marked, sometimes absent 

6. I, ip thickness and cueision: newer excessive, usually moderate 
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7. Beard and body hair: usually much thicker than in African Negro 

8. Nose form: variable: the excessively thick-tipped, hyperchamacrrhinc* 
African Negro nose probably does not occur 

9. Head foim: \ery narrow, high, gable-roofed skulls cc^mmon, round heads 
also cotnmoner than in African Nero 

10. Extremities: tvpical Negioid elongation of forearms and lower legs, 
meager caKes, low .u died teet 

11. Statute: usually lo\\. averairing less than 165 cm. 

SEC:ONl)ARV SU BRACES 

1. PAIU AN 
Characters: 

a. Hail loim: ofieiiest lii//lv. but lessei degrees ol cm\e are common 

b. H.iir coloi: oitener cl. irk blown or ic cidish blown than dead black 

c. Skin coloi: medium to claik brown. larcdv 1)1. ick 

d. N(»se foim: convex with thick, depiessed tij) .ind Hating .il.ie, convex 
septum — “the pseiido-Semitic nose.” not excessively c hamaerrhine. 
nasal toot depressed 

e. fl.iir cjiiantitv; be.ird .ind bodv h.ni olten modc tatel) to ptonounc 
edlv developed: ftont.il baldness common in males 

f. Blow -I idges: olten heavv and contmiioiis 

g Eoiehead. nariow. high, louiuhcl .ind sloping 
nistribiitioir New (tuinea and othei islands ol Melanesia, Papn.in Ian 
guages .ire oitener inteiioi th.in coastal, but the Mibi.ue is not coierini 
nous with the langu.ige 

2. MEI.AMSIAN 
Ch.ir.ic ters: 

a. Hair foim: iisuallv fii//led into a mop 

b. Nose toim n.is.d toot deeplv depiessed, nose often funnel shaped, 
broad, low-bridged, piolile siiaight, coiuave, oi umlulaimg. lij) thick 
and eh'V.iied. nostiiU ciicul.it. din'ited loi vs.iul^ nas.d index highei 
than in P.ipu.in siibi.ui* 

c. Headloim. > ai i.ihle but olienei mesoc ( ph.ilu oi hi .ic hvi eph.ilic ih.m 
111 Papuans, lorelie.id wider .ind N»wcr. blow iidges less developed 

Distribution. Somewhat mole widelv disiiibuied in .Melanesia th.in die 
Papuan subr.ice 


THE F.AR-I-LrN<; NFCiROIDS 

Narrow Iic.kIs and wide rio.scs, thick lips and tliin legs, pioiruding 
jaws and rec eding c bins, integinnent lich in pigment hiii pool in haii N 
growth, flat feet and lound foreheads, liny curls and hig smiles — these 
are outstanding features ol the spec iaii/ed Negroid division of mankind. 
7'he .Negroid ra(e.s arc tone entrated in two widely separated areas of tlu- 
Old World, namely ircjpic al .\fi ic a and Oc e.inia. The Negioes pro})er aie 
in Africa, the composite Melanesians in New (diinea. and the pygmies oi 
Negritos are in both areas. 

7'he purest t)pe of .African Negro, railed by Sir Harry Johnston, the 
**Forest Negro,’’ is found along the coastal regions of West .Africa fioin 
the Senegal river southward to tlie .southein boundary of Portuguese 
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West Africa. Inland, this type predominates in the Niger Basin and in 
the vast area drained by the Congo and its tributaries, and is well rep- 
resented in the eastern Lake region. It is especially notable for its ex- 
treme facial protrusion, its broad flattened nose, puffy and everted lips, 
its occasionally massive torso, invariably long arms, and relatively short 
legs. T hese Negroes ha\e great talents for iron-working, metal-casting, 
and carving in wood and ivory. I hey aie gifted in music and the dance 
:uid have evolved bloody despotic governments and decidedly unpleasant 
religions. 

In the head waieis ol the Nile and in the L.akc region, this type has 
mostly gi\en way to a ver\ elongated and slender, straight-laced variety 
of Ncgio, which is called the Nilotic subrace and has almost certainly 
some small inlusion of Meditenanean White blood \shich has had the 
effect of incre.ising its stature, attenuating its body build, and in 
general niodilsing its t\pe awas Irom that of the pure Negro. In East 
Africa and southwaicl to the* C«ipe of (iood Hope, the Bantu-speaking 
tribes also show liec|uentl\ tiaces f)f admixture with some non-Negroid 
stock, which manilests itself j)ai tic ularly in the females in what Euro- 
peans consider bettei figmes -mote ample calves, thighs, and buttocks, 
and 1)1 easts hemisphei ic al in shape rather than conical. The most of the 
Horn of Africa is occ u|)ied bv mi\c*d Negioicl peoples sometimes digni- 
lied by the name of the ‘1 ihiopian race.” and showing in lighter skin 
color, finer cut features, and less woolly hair, evidence of the strain of 
hawk nosed .Mc’diiei ranean that has been mixed up uitli the coarser 
Negio tvpe. The slendei Negioid tvpes are prone to a pastoral, cattle- 
breeding life, while the luMvv-set. prognathous Negroes prefer agricul- 
ture and craftsmanship. 

I he pvgmies aie scattered in small groups through the Congo forests, 
have no language of their own, and arc usuallv attached as hunters or 
pels to the full-si/ed agricultuial Negroes c^f their distiict. They know' 
no agiicultuie. have no domesticated ,inimals. and are generally in 
about as pi imii iv e a stale as c an be imagined. 

In the Tacific aiea. the pvgmies or Negiiios are found on the main 
land in the Malay Peninsula (the Semang), and probably as mixed 
remnants in .some ol the hills and jungles of south India. They aie the 
sole native inhabitants of the Andaman Islands in the Bav of Bengal, 
west of the Malay Peninsula: are loi. *d in the interior of New Ciuinea. 
and in certain of the Phili|)pines. especially northern I.u/on. Probably 
Negrito remnants occur elscwheie in llu' less known parts of Melanesia 
and the Malay Archipelago, but thev have not been identified. 

Thv full .si /e Negroids of Oc eania are absent from the mainland of 
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.\sia and from the Philippines and the larger islands of the Dutch East 
Indies. They appear in obviously mixed forms as substrata of the popula- 
tions of the islands between New Guinea on the east and Java and 
Celebes on the west. Apart from the Negritos, they are in full occupation 
of the great island of New Guinea. They also exclusively inhabit the 
other island groups of Melanesia: the Admiralty Islands, the Bismarck 
Archipelago, the Solomons, the Santa Cauz Islands, New Hebrides, et 
cetera. In Fiji, they are mixed with Polynesian stiains, and probably also 
in the Marshall Islands. 

The (|uestion ol the origin and migrations of Negroid stocks is one 
of the most dillicult in the whole field of man’s rac ial history and has to 
be discussed fiom se\eral aspects: (a) unilv or di\ersit\ of the Negiiios 
and their relationship to their full grown brotheis in Alrica .ind Oceania; 
(b) the lelation of Afiican Negioes to Oceanic .Negioids; (c) fossil e\i 
dence bearing upon all of these cpiestions; (d) the significance of 
geographic al disti ibiition. 

Recent reseauhes ha\e claiified, to some extent, the cpiestion of the 
plusical com{)osition of the [)Ngmies. In Africa ccatainly, and in Vsia 
and Oce.mia without much doubt, the Nc*griios consist of two disiitKt 
tspes: infantile and *idultiloim. Both t\[)es have uoolly hair, bulbous 
foreheads; broad, flat noses, and model ate to small piognathism. Fhe 
infantile type is round headed, or iu*arl\ so; has a shoit broad fac e, uiih 
a very low-bridged, concave nose, nostiils directed loncaicl. and \ungs 
flaring, but ti[) not excessively thick: lips full but iH>t blubberv, almost 
no beard and bodv bail, nariow shotildeis. pot bc'llv; slender, slioit 
legs; medium to daik' liiown skin color. The adultiloim ivpe is neailv 
long headed or cjuite so, witli rc*cessed eves, longer, nariower face. li|) 
of the nose remaikablv tide k. bulbous, and often cle|)iessc‘d; upper in leg 
umental lip long and convex, membranous lips veiv thin and wide*, 
rounded tec eding c hin, btoacl shoulcleis. well musclc*d loiso. Iightca skin* 
color — often vellowish much moie beard and bodv hail. 

In the Gongo loiest, these two tvpes occur togethei, but some |)vgniv 
groups incline more to the one than to the oihei. In .\si.i and Oceania, 
the infantile tvpe seems to be excliisivelv i eprcseiitccl in the .\nclaman 
Islands and in the Philippines, but I.eb/eltei .md Sc hebesta claim that 
both forms oc.c ur among the Sernang of the M.dav Peninsula and. in the* 
almost unknown pygmies of New Cfuinea, an exaggeratedly adidtiforin 
type of pygmy, almost pseiido-.Austialoid. certainly exists, togethei. 
probat)ly, with the more usual infantile foim. 

As far as I can judge, the infantile type of Ncgiilo is virtually the 
same in Africa and in Oceania, but I am not so sure of the identity of 
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the aclultilorm types in these widely separated areas. The relationship 
of the two types is obscure, but it seems probable that the infantile or 
foetal i/.ed type represents the later development, perhaps as a result of 
mutations suppressing the grosser and more specialized features of the 
adultifoim type. I here can be little doubt that the Negritos sprang from 
a common source, probably somewhere in the intermediate area — Asia 
— and have been pushed out to marginal areas by larger, more powerful, 
and more liighly evolved stocks. It is difiicult to conceive cjf their origin 
either at the western or eastern extremity of their present distribution, 
but, if one were lorced to thcjose. the Congo fcjrest area would be a more 
plausible selection, in view ol higher anthropoid evolution in this area 
and the probability ol a differentiation m situ of the Forest Negro from 
the Congo pygmy. 

In Africa, the binly, short-leggc'd Forest .Negro differs from the adulti- 
lorin pygmy in gross si/e, in M)inewhat lesser bulbousness of the forehead 
and bigger brow-riclges. in a more elevated 'Msal root and bridge and a 
less exaggeiateclly bulbous tip, in the usual more s[)ecializcd feature of 
thick, blubbery, and exeiiecl membianous lips, in somewhat darker skin 
ccjiui ^noi usually black, howesei), and possibly in scantier beard and 
body hair. The exieinal ear ol the Negro is like that ol the pygmy, small 
and relatively broad, but it is much less embryonic-lcjoking, more deli- 
cately sc ulpturecl. 

'Flu* less pi imiiiv e-looking African Negroes are more like the infantile 
pNgmies in thchr nose loiin. claik skin color, and relative absence of body 
hair, but exaggerate the childish body build in short trunks, Icjng legs, 
and ineagei calves. However, nearly all ol the .\frican Negroes tend to 
be markecllv dolic hoc ephalic , in contrast to t’’'‘ subbrac hycephaly of the 
inlantile pvgmy tvpe. I heie is .1 small centci marked brachyccphaly 
among some enoimouslv tall Negio tribes of the Shari Basin, but this 
limited round headedness inav be a local mutation, \gain. even the 
African Negioes who are not of the coaise, Eorest tvpe have the thick 
eveiteci Negio li|)s — .i|)pai entlv a mutation subsecjuent to, or cc^iincident 
uiih, the developinc'iit of the ftill grown variety of Negroes. 

Fhe scatterc’d pvginv aieas in the (aingo region arc surrounded by 
regions c)ccu|)iecl bv full si/c’d Negioc^s, inanv of them, henvever. of de- 
cidedlv short stature (avei.iging between laa cm. and 11)3 cm.) and show- 
ing pvgmoid ch.ir.uic'is. I’.vidc’ntb. one ol two phenomenta. or perhaps 
both have occurred here: (1) an evolution of the Negro from the pygmy, 
(2) a hy bridi/ation of Negroes with pvgmies. 

rurning to the 1 elation ol the Asiatic and Oceanic pygmies to the large 
Negroids of that area, it is first noticeable that there arc no Negroes cm 
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the mainland of southeastern Asia and not even any group that can be 
called Negroid (except the rather Negritoid or pygmy-like remnants in 
southern India). Nor are there any full-sized Negroes in the Andamans 
or the Philippines. Only in Melanesia are normal-stalured Negroids lo 
be found. Even these Melanesians and Papuans fail to show a full de- 
velopment of Negro features, such as are lamiliar in Aliica. In the first 
place, Melanesian hair is apparently frizzly to curly. Imt never, or almost 
never, attains the minute spirals that are called wool, rhis woolly hair 
is without doubt air extreme specialization. Further, we do not find 
generally in Melanesia the ( haiacierisiiially full and blubbeiy. everted 
African Negro lips, although 1 have iro doubt that the\ do oiciir 
sporadically Nor is the marked total fac ial and alveolar piognathism ol 
African Negroes iir evideirce. In the Melanesian l\|)e. the frizzled mop 
goes with an only moderatelv wide nose* — of a genei.ilized Negroidal 
type — a liircar build (im hiding the loirg legs and thin shanks), sparse 
beard and bodv hair, and a fre(|ueirt infantile or e\en adult udosiu. 
Foreheads are not especially bulbous; brow ridges are moder.Uc'h cle 
veloped. In the Papuan tspe. recediirg forehe.ids. massi\e brow -i idge s, 
and gic)tesc[ue, tide k-ti[)ped. hooked nose's accompanx hair that is olien 
merely waxyorcurU and not exen trizzK — let alone xxoollx —and modei- 
atcly to xvell-dex eloped beard and boclx hair, often athletic build and 
better -dex elo[)ed c alx es. 

The same alternatixe explanations x\ ith res|)ec t to the re lationship ol 
Negritos to Nc'gioids j^resent themselxes in Melanesia- exolution or 
hybridization. Iir this case, contrarx to the Afric.ur situation, the* hx 
bridization pio< ess scu'iiis more probable; first. bc*( aiise Nc'gro c harac tets 
in Melanesians and Papuans are re.dly onlx attenuated or adulterated 
Negrito features; second, bc'cause .Melanesi.i is a xx.ix station of Pacific 
iirigrations traversed bx Australoids. M.d.ixs, Polx ncsiaiis. Indonesians, 
etc.; third, because there is no exideirceol a full sized .Negr o t\ pc* on the^ 
mainlarrd where the .Negrito undoubiedlv exoixc'd. Fluis 1 am inclined 
to think that there arc no real Nc'groes in Melane sia but onlx the* hx br id- 
i/ation products of Negritos with arc haic Whites, Mongoloids, and fully 
evolved White .subracial stocks. 

However, thus far in our discussion, the whole* cjuesiioir of the direc 
tion of de.sccnt between Negroes aird Negritos has been disregarded, or 
rather, it has been im|)licd that the .Negrito represents the |)arent ixpe. 
A few antliropologists think that the Negrito is a spec iaiized and stunted 
off-shoot of the main Negro stem. Such an opinion disregards the poNi 
lion of the pygmies in marginal /ones and refuge areas — a gc'ogra|)hical 
circumstance that all careful students of racial moxements consider 
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irreiutable evidence of early distribution, as do also zoologists and 
palaeontologists in their ap[)raisal of the spread and sequence of animal 
species. Again, Negritos invariably possess a far more primitive culture 
than the other peoples that surround them and, in Atrica at least, are not 
known to have even a language of their own, although they do have their 
own language in the Andamans. If the Negritos arc to be regarded as a 
later development than the Negroes, it is hard to see why they should 
have lost their language and all of the advanced elements of Negroid 
(ulture (omomitantly with their decrease in bodily size. 

I he notion that man de\ eloped from a small ground ape into some 
sort of a homunc ulus or p\gm\ before he achieved the status of one of 
ihe giant primates has been popular among some students of human 
evolution. Kollman was an eaily pioponent of such a theory, resting his 
case, to some extent, upon the analog) of the precedence of the small 
gibbon over the large anthropoids. In re( ent vears, Marett has supported 
this su|)position, which is improbable in tl*^ opinion of the author of 
ihis book. It has a little moie plausibility it taken to apply to the im- 
mediate aiicesliN ol /loftto .sajjirns, anatomically modern man, as con- 
trasted with the massive, (oaise-boned palacoanthropic specimens. For, 
without (juestion, oui sjiec ies has undergcjne, to some extent, a process 
ol relinement that amounts almost to feminization as contrasted with 
sue h spec imens as Neandei thal man. SinaTUhro|)us, and Pithecanthropus. 
Ilowevei, transitions Irom the heavy skeletal structure to lighter builds 
o((ur in rpper PalaeolitliK tvpes of man without the intervention of 
ail) p)gmoi(l loim in the phvlogen). .\s a matter of tact, no fossil sktills 
ol Negritos oi ol anv sort ol i)vgmies have been fotind up to now, al- 
though that pioves little, since virtualh no fossil finds of man of what- 
evei kind have been made in the present habitats of Negritos. For that 
matter, as we have seen (|)|). .fTa-.S?!). 387, 392), no convincing fossil 
•.UK estoi loi the true full-si/ed Negi'o has yet been discovered, only two 
or three moie or less dubious .Negroids. 

II we at(e|n tbe |)iesent evidence of fossil forms (which seem to be- 
come more massive, even gigantic, the more of them are found), it is 
luxessaiy to siqipose that tlie Negiito has been evolved from a full-sized, 
heav) -boned neanthropic ancestor of an undifterentiated racial status 
or pel haps nearer to an archaic White than to any other existing racial 
stock. 1 his loetali/ation and reduction may have taken place, as Marett 
has suggested, in response to a need for calcium and sodium economy in 
tropical forests where these mineials arc deficient.''* On the other hand, 
it may have been due to inuiaiions noi directly actuated by environ- 

Miiirtl. Race, Vv. nnd I m nonmrnt. pp 221-228 
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mental stimuli (although it is hard to sec liow the biochemical change 
that is a mutation could originate in any other way). Some time later, 
in the park lands bordering the tropic forest area of the pygmy habitat 
in Africa, the full grown Negro may have developed from the pygmy, 
either through mutations in the reverse direction or by the stimulus of 
hybridization. 

All of this is speculati\e stuff — hard to swallow. Any theory that can 
be devised to tit the present e\ idence is like the green spec la( les that the 
owner put on his ass to induce him to eat shavings. It makes indigestible 
stuff look palatable, so that it can be gulped down. I’lie ultimate result 
is likely to be a stomach ache. 


COMPCXSITF RACK 
(Preiloni i n:i nth .\ rgre ) k1 ) 
ni\SHMA\ HOm-M OT 

(Nfj'riio -r P.il.itMilifhu Hoskop • rumor fi.utious of Ikinui .md II.i 

mitic Mt'diuri.iiu.m m Houciuots) 

Sorting ( ritci la* 

1. Hair form: tin> spirals growing in |K*p|>er f orns 

2. Hair col<ir: black 

3. Ese (olor: dark brown to black 

4. Skin color: scllow to >cllow brown 

5. Nasal index: <i\er 8a 

6. Siaiurc: under 16(1 cm. 

Other (di.ir.K u r> 

7 (duck hnn('> Mongolf»id l.itc i.d ancl lrr>iu.d juiTf.it p.iddrd 
8. K\e>' slit-hk(‘. sLintmg. frcijiuiii innin.d (pii.uuhus 
f). .\o^c■ loMii S(r% lin»,id. fl.it kkh. low. hio.id hiidge. toiic.isr pioliU , 
ifiuk, ele\.i((d tip, fl.iimg .li.u* 

10 forehe.id hulhoiis. firou ridgrs little desc loped 

11 Fate form tri.mgul.ir. pomied. recessed chin 

12 Mead (orin iisii.ilK tending tow.iid dniu Ikh epli.d\ . index under 78 
!.*(. BckIv fi.iir hc.ird .md hodv h.iii sp.iise oi .ihserii 

l-k Far fr«‘^juent occ uire in e <»f shoit. siju.ue, lie.i\il> rolled Hiishrn.m ear 
de\oid ol |f)l)e 

15 Huttruks’ rn.irked steatopsgi.i in fctn.iles. slight m tn.des 

16, Fxtertial genitals: hori/orital penis, ehingaied l.ihia rnmora 

17. Laps, usiialls thick and exerted uitli pionmnait lip seam 

SEC:OM)\RY SUBR Ud S 
1. Bl SHMAN 
Characters: 

a. Stature: h ss than 1.50 crri. m unniixed individuals: .iver.ige about 
144 cm. (5(1.7 m.) 

b. Head foini. cephalic index iisii.illy o\er 75. head hioader, lower, with 
more marked parietal Ixisscs ih.m m Motirniots 

c. Fare form: sfiorier, s<|uarer. more eur^prosopic than in Horientots 

d. Ear: Bushman ear commoner 
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c. Skin color: oficncr yellow brown than yellow (?) 

Distribution: Kalahari Desert, South Africa 

2. lio n EM or 

(Bushman -|- Bantu f Haniitic Mediterranean?) 

Characters: 

a. Stature: often exceeding 150 cm. 

b. Head form: cephalic index usually 75 or under; head narrower, 
higher, with more piojeciing occiput than in Bushman 

c. l*ace lorm. mote elongate and tiiangular than in Bushman 

d. Skill color, said to lie lighter — yellower — than in Bushman 

e. Sieaioj)\gia: nuiK* pronounci'd m Hottentot women; perhaps because 
of supeiior nutrition 

Distiibution: Southwest Alrica. loimerly also Cape Colony 

the fa 1-BU TIOCKED BUSHMEN 

i he Bushinan’s Mature is not great. 

His jaw IS (juite picignathous; 

Williiii his yellow, woohstaired pate 
His skull IS not capacious. 

His seanucl nicjiihianous li|)s are thick, 

I lis nialai s aie pioti usi\e; 

He s[ji.iNs his woicis witli dental click, 

His sjiecch is most ellusise. 

He sc|uints with epicatuhous e\e 
.\cioss a nej^e prodigious; 

He likes his ostiich eggs cjuilc high, 

Ills wejmen steatopNgous. 

— Dioiipings of a Moronologist. 


At Ic.ist lilteeii thousand \ears ago. South .Africa was peopled with 
dwai hsh, \clIow skinned hunieis ^^ho puisiied the big game of the coun- 
tn with little bows and sione-iiiiped arrows, aid painted or pecked on 
locks and c axe walls \ ix id scenes ol the chase, realistic animals, and cere- 
•monies ol leligioiis or seculai import. After these little hunters xvaddled 
their diminutixe wixes. pioxided bx nature xvith prodigious bustles, 
xvhich doubtless undulated to then ihylhmic gait and xvere admired in 
propoition to then si/e and mobilitv 

1 his extraoi dinai X gioup ol little people combines the most Negroid 
pepper corn han and the c harac tei isticallx full and exerted lips xvith 
the slant exes. x(‘llc)wish skin color, ejiicanthic folds, hridgeless nose, and 
projecting, lat coxeied cheek boi • s of the Mongoloid. It possesses also 
the additional attiac lion ot sie.itopxgia. an enormous accumulation of fat 
locali/ed on the buttocks and thighs and especially developed in the 
women, xvlio also sliow a [leculiar conformation of the external genital 
organs. Stature is little aboxe that of the pygmies. 
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Every competent human taxonomist recognizes a basic affinity ol 
the Buslimen with the Congo pygmies or Ncgritcjs. Tliis is evidenc ed in 
body size, and, more im{X)riamly. in the pepper-coin hair — spiral clumps 
each consisting of a number of tiny coils not moie than a inillimeiei in 
diameter, and separated from each other by bare spaces on the scalp. 
This pepper-corn hair is perhaps the most spec iali/t*d hair grow th known 
in the human spec ies. It seems to be a leteniion of a c ondiiicm Irc cpieiuh . 
if not usually, found in Negroid infants. The Bushin.ui lips are thick 
and everted, not as markedly as in full sized Negroes, but about to the 
extent seen in infantile types of Nc'gritos. The sju'c ial Bushin.in cmi is 
clearlv a modification of the short. Inoad. and appaientU loctali/cci 
pygm\ ear and is distinct from the finely cut N'egio cai. panic ularl\ in 
that the Bushman ear has a \eiv broad loll of the helix oi outside liin, 
whereas that of the Negro ear is usuallv \ei\ naiiow . I he lau\ ac c mmila 
tion on the buttocks and thighs, known as steatopsgia. and eiioimousU 
developed in the women, occurs at least occasionalh in the (iongo 
psgmies and in the Andamanese. Nowheie in li\ing Mocks is it so con 
stantly and magnifuentlN developed as in the Bushman I loiienioi lace 
On the whole, then, the Bushman shows undeniable N’egiito allmiiic*s. 

Some students want todismissthe .Mongoloid Icatuiesol the- Ibislmic i) 
as “illu.sory.” This is meielv ‘looking the difliculiv s<piaiel\ in the 
face and |)assing on. ” I he Bushmen .ind Ifoiieniois have mote Mon 
goloid than Negioid fcattnes. Nanovv eve slits with innet cjticaiuhK 
folds, flat bio.id nasal root and low concave nasal 4^1 idge , laieiallv and 
Ircjntallv piojec ting malais w ith a fat pad c ov ci ing them, vellow ic» v el low 
blown skin color — the* lUishmen have .dl of these* and lack no depend 
able Mongoloid criteiia, save the coaise, siiaight hail. II one attempts 
to e\()lain them as independent developments in the* Irishmen stock, 
due to convergent evolution, he theiebv cpialihes himse lf as the* woild s 
champion camel sv\allov\ei. If the racial lusioiian leg.iids this asionncU 
ing ( ongloinet ation of specialized Nc'giitoid and Mongoloid featmes in 
a single race as the result of hv bridization. he* is tac ed w itli the dillic idtv 
of finding in .-Miica anv Mongoloid stock, now, or at .mv cMiliei time, 
that could have contributed to tlie < ross. In the fust c‘duion ol this book. 
I tried to .surmount this diflu ulty bv postul.iiing an eaiK piehisioiic 
cross cjf primitive Negritos with incipient Mongoloids, somewhere on 
the western slopes of the central .Asiatic plateau. I had to pick that 
region because there are certainly no Bushman like tvpcs in south 
eastern Asia or in Oceania; so the hvbi idization could not have oc 
curred there, unless all of the mongrels subsecpienily trekked lor Africa. 

io« HohcIU. Mankind So far, p. 27H 
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I now feel oblif^ed to reject tliis explanation entirely because it is in- 
i veclible that such Bushman types would nc3t exist in southeastern Asia 
today if they were the issue ot a Mongoloid-Negrito cross. These very 
(tosses have taken place lre(|uently in that area. The Jakuns of the 
Malay Peninsula ate supjjoscd to have resulted from such a fusion 
(Malay-Seniang), and they do not resemble Bushmen at all. 

judging liom the statuettes iound in FAiropean caverns from the 
Ainignacian onward, steatop^gia was a marked characteristic of some 
ol the late Pala(‘olithic peoples, and the skeletons of the (jld w'oinan and 
hoy ol C»rimaldi are certainly Negroid and n(3t much unlike those of 
Hottentots oi Bushmen ol today. Further, the late Palaeolithic or 
(iapsi.in art in S|)ain is so strikingly similar U) the rock paintings made 
hv the Ibishmen in South Aliica as to foixe the ccjnclusion that both are 
the work ol the same or ( losely allied peoj^les, although, probably, made 
at dilfeicnt times. Perhaps a stock ancestral to the present Bushmen- 
lloiieniots was in northern Aliica and a pait (3f the Spanisli Peninsula 
at the end ol the glacial period, and suhsecjuently withdrew' through 
tin* ''h* length ot the Alri(an continent, linalh being reduced to its 
Lite piehisioric disii ihution o\er most ol South Alriea. An alternative 
theoiN is that this race o((U|)ie(I both North Africa and South Africa 
simultaneousls, h,i\ing in\adecl it horn some other part of the world or 
haxing loimc*cl some center ol (lis;>ersal in the African continent itself. 

( )n the w hole, I think it iin|)iohahle that the ancestors of the Bushmen 
and Hottentot could base tnigrated trom the extreme north of the 
Miican continent to the southern lij), passing through the tropical 
loiest /one. It seems much more likclv that they spread in both direc- 
tions Irom some c ounnon point ot dcjiarture siu i as might well be found 
in the Hoin ol .\lrica oi in the I ake regic^n of east central Africa. In 
an\ case, this race must ha\e been dilTereni haled before the end of the 
glacial |)eiiod and in some unglaciatc'd area. 

II we aice|)t the opinion ol Sir Arthur Keith and most of the South 
Aliican anthi opologists, the Bushman-Hottentot struck of today has 
e\ol\ed Irom the Pleistocene, Middle Stone .\ge. large-biained Bcaskop 
t\pe through sue h later i\pes as the Fish Hock man and the geologically 
receni^StiandlooiK‘rs(c l. pp. .SP 3 ). This \ icw’ is based upon similarity 
ol cranial characters and postulates a radical reduction in the size of 
ilie hrain among modern Bushiuui and Hottentots as compared with 
Pleistocene ancestors. In all probability, a dwarfing of general body size 
is also irnoKed. 1 his process would be delinite degeneration. Diminu- 
tion of si/e is indeed a ireeprent phenomenon observed in long- 
<oniinued inbreeding, panic ularly under adverse conditions of physical 
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environment and, especially, with defective nutrition. If we accept the 
largely Boskopoid ancestry of the Bushman, we have to swallow also the 
degeneration thecny, unless we suppose that the si/e reduction of the 
modern Bushman-Hottentots has resulted from a hyhridi/ation ol the 
moderately-statured Boskopoids with pygmies Irom the (longo foiesi 
area or their relaii\es. A similar hyhridi/ation heiween Negritos and 
archaic Whites has produced, apparently, the small I asmanoids ol the 
Cairns rain foiest aiea in northern Australia. 

If the Bushman-I lottentot slock is merely a remnant ol shrunken 
Boskopoid descendants, we ha\e still to account both lor the Xegriioid 
and the Mongoloid leaiures in these enigmatic . clwarhsh, Soiuh .Miican 
aboriginals. It we adopt the lubridi/alion h\|)othesis. we mas .Uiiibute 
woolly hair, thick lips, and pei haps steaiop\gia. togethei with the Bush- 
man ear. to the strong (!ongo p\gmv stiain. That would Ic.ive the 
Mongoloid leatur(*s .is a legacs from the Boskopoids. W hat there is ol 
that fossil s|)ec imen looks neither dehnitelv Negioid noi Mongoloid. 
Some students ha\e thought it lUMiei a W bite i>pe. 

Theie is anothei c unous complic .ition in this Attic an lacial enigma. 
The ('c:)ngo pvgmies show a sti.uigeK high pro|>oiiion ol the B blood 
group (the gene cj ^ .UUJ to .222) which is well up to Mongoloid or 
Fast Indian spec ilic .ltion^. wheieas lull Ncgtoes oidin.inK i im lioin 
about .11 to .ir> in ihi> gene and are much highei in O fgene i ). I he 
2(58 Kting Bushmen f\ ped bv Pijpei /('I. I .ible 8. p. Ft Bb .u c’. on tlu‘ c on- 
irary, \ei\ low in both \ and B .incl c <msec|ueni l\ \eiN high in (). like* 
tspical .Negroes. Ilowesei. these Bushmen must ceit.iinK be stiongU 
mixed with .Negro blood; theie can haicils be th.it numbei ol |)mc‘ 
Bushmen in existence. Pijpei’s 'jOr) llottcniots horn Pietoii.i show 
the following gene It ecpienc ies: p .220. c| i- .210. i .’iOO. 'Ili.it is 
vcr\ close to the Congo p\gm% lot mill. i .md m.iv be duplic.ited .imong 
out-and out Mongoloids, but also among Indo-Di .i\ idi.ms. 

Now' the Hottentots are ordinal il\ sujiposed to be Bushmen mixed 
with Bantu .Negio and possibU sonic* H.imitic .Mecliten aiu.in While. 
I'lieir head form is moie .Nc*groicl than that ol Irishmen and they .nc* 
often .V)mewhat taller. \'et lhe\ ate yellowci and possiblv moie Mon 
goloid in appearance titan Piushmen. 

The [)reseni writer can do little more than lease this racial mess in 
the la[) ol the reader. ex(e[)i tooflei the following prcxai ions suggestion. 
The ance.stors of the Congo p\ginic*s left the .\siatic area .it a time piioi 
to the full developifient of either Mongoloid or .Negioid stocks and 
carrying incipient lendetic ies toward both ol these speciali/ed develop 
ments. The high B in the Congo psgmies and Hottentots shows Asiatic 
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origin, but not necessarily Mongoloid inheritance. The ancestors of the 
Palaeolithic Boskopoids may also have carried both tendencies. In some 
way or other, the (^ongo pygmies went Negroid in their forest home, 
whereas the kindred stock in South Africa developed more clearly Mon- 
goloid features disharmonically blended with Negritoid, either because 
of some environmental seiche t ion c^r because the Boskcjpoid strain in 
their ancestry reinforced the latent prcjtc^-Mongoloid pc^tentialities de- 
rived from mixture with the pNgmies.^ ’” 

PRIMARY RACE 

HI. MOXGOl.OII) 

SuriiiiR C.riu riii: 

1. Hair form: straight, coarse texture 

2. Hair color: black 

8. Skin color: \elIo\v or \ello\v brown 

4. Ese (olfjr: mecliiim to dark brown 

5. Ese form: opening slit like, slanting; upper lid with total Mongoloid 
fcild, or internal epitaiithic fold; hea\ y-lidded, fat embedded, not 
miK h recessc'd 

6. Nose f<irm: infantile, root \er\ low’, no nasion dc|>ression, bridge low 
and of medium breadth; tip short and medium in thickness; alae 
medium; |»tohle satiable, but usualh concase or straight 

7. Malars with strong frontal and lateral jut, usualh covered w’ith fat 
pad 

8. II ail cpiantits: beard and boch hair least clcxeloped of all races 
( )iher ( h.ir at lets 

K»)(1n build (June \anal>le. but usualh broad shoulders, long trunk, 
shoit exlKinnies. (.d\eN ol le^^ well de\eloped 
10 Ntaiurc' \.niable. but UMialh a\eiaging under 167 cm. 

11. I teib. sho\(l iiKisois usualh pieveni 

12 Sacial (Mongoloid spin ) generalh obsen a Ic in earh years 
1.1. Hlood grouj). usualh high m U; r =: .23 Oi more 

PRIM \ RV Si: HR XC.l S 

I. CLASSIC. MONC.OI Oin 

Sol ling C ritena- 

a. C.ephalic index: 80 and oser, averaging about 85 

b. F.sefold: complete .Mongolian 
Otlu'r C.hai at lei s As abo\e, 1-12 

Disiribuiion Siberia, \inur rnei district, and sporadically in northern 

'^'‘ Ihis l.dM>rious rxpl.iii.iimn soaiis lo me it> be* e\en moic implausible than in\ former 
simple suggestion that Huslimeii .iie ihe risuli of an earh Moni^oloid- Negrito cross in .Asia. 
Mouescr. it doc-s lake inio .uiouiil a <oiisuK Me bods of new palaconiological e\ idcncc from 
South ,\frica. .is well as ihc bloml group data 1 hese aiirelioiis of knowledge imicldv still 
hirtlirr the alre.uh troiddeil w.iiei^ I lure is a iMiical sioi\ almiit the old fashioned lasono 
mist who found a new kind of bug ili.u would not til into his entomological classification 
Hr .vihcsl his dileipiiia b\ stepping on the bug Of course. llolUMilols. Hanlii, and Europeans 
have vic'd in the commtm lanse of e\tingnisliing the* Bushmen, hnt their racial amhigiiitv 
"ill prohabh (ontmiir lo haunt ns 
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China, ^fongolia, Tibet. Typical peoples: Coldi. Giliak; Buriat and 

some other Mongol tribes: many northern Chinese, Tibetans, etc. 

2. ARCTIC MONGOLOID (ESKIMOID) 

Sorting Oiieria: 

a. Cephalic index: less than 80 

b. Nasal index: usually less than 70, leptorrhine 

c. Skull vault: scaphoid, gable roof-shaped 

d. Face form: \ery broad, ver\' long; exaggeration of Mongoloid jut of 
nialars; eserted gonial angles 

e. Stature: usualh small, averaging under 160 cm. 

f. E>efolds: complete \fongolian lold usualU not found in adult males 
Disii ibiition. Norilieaslern \Ma aiul Aitlu lunge of Noiih \meiii.i. In 

(hides in .uidition to Eskimo. Chukchi. K.imtc h.idals. .ind |)ioi).il)l\ 

1 inigus and other P.iiaeo.isiatiis 

THE INSCRi:! ABLE M()\(;OL()Il)S 

riic (|iicsti()iis: ‘*\Vhai is a pure Mongoloid?’* and ‘Wheie aie the 
pure .Mongoloids?” ha\e\e\ed theauilioi ol this hook o\ei a long jxTiod 
of \eais aiul lould not l)e answeied satislai loi il\ in IH.U). Krseauh in 
Asia siiuc that peiiod has cleared U|) ihe matter, at an\ laie. lo the 
partial satisfattion of the ])iesent writer. A “pure” Mongoloid is a 
person who [)iesents the eniiie anay ol “spot ” .Mongoloid pliNsital 
charatteis: that is, lie is phenotypic alls pine, mespeiti\e ol what his 
ancestry may he. T he recjuiied airav ol (haiacteis iiu hides the eight 
listed as sorting criteria in the outline f|). (iroups oi indix iditals 

with onl\ ]):iri ol this list of leatures aie mixed .Mongoloids ol one soit 
or another. I coiiipleteK dis.igiee with the \iewT)l Howells that 
Mongoloids with a full panoply ol Mongoloid c haiacteis aie to he le 
gaidcd as “spec iali/ed ” and all others whe; have this or that .Mongoloid 
Icarure. hut not .ill «)f them, “un.spec iali/ed.” We aie not piesc iiiK m 
the [)iimar\ race-making phase of man’s e\olution. nor h.i\c’ we hec ii 
at that stage of tlie esoliition of Hamo saf/trus lor the p.ist ten thoiis.md 
scars or more. R.ues that base been foimed within tli.it s|)an, or aie* 
currentls in process of loimation, are scxond.us oi ccjinposiie i.ues that 
result fioni the h\ hi id i/a i ion ol the older pi im.ii \ sloe ks. 1 hei c‘ c ei t liiilv 
was a period when most of llntno safiirtis could he desciihed as “gen 
erali/ed’’ or “unspcc iali/ed” in the sen.se that the meniheis ol the s|)ei ic s 
carried a medange c)f imperfectly diileientialed physical ti.iits -White 
features, as.soc iared with vague and incipient Mongoloid or Negioid 
tendencies. Certainly, this phase or period must have ended soon .iltei 
the disjKUsal of the rudimentary S|)ec ies, Homo sal^irfis, from a common 
center to the outlying parts of the Fuiasiatic land mass and to other 
110 Hcmclls. op. cit , pp 2.56-2.51. 
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(ontinents. Tlie foimation ot the primary rates was the result ot isola- 
tion, inbreeding*, the environmental selection ol mutations within the 
groups thus genetic ally ( ire uinscTibed, and the chance dropping out 
of charac ters. It was a phenomenon of sparse and widely separated 
human sloe ks, not ol vast |Xjj)ulations ini[)inging upon each other and 
difrerentialing in little (lusters within a vast aiea of continuous dis- 
tribution. The numerical proliferation of mankind was not accelerated 
until the develo])ment ol agiicultuie and the domestication of animals 
luinished a firm basis ol subsistence for large groups, and the fcjrmation 
ol secondaiN races dief not occur until expanding poj^ulaticjns, aided by 
ilie in\ention of devices facilitating transpcjrtaticjn, began secondary 
mass migrations that renewed the contacts l)etwcen peoples that had 
existed in the undifferentiated, earl^ neanthropic phase l)efore the 
primary ciispeisals and loimaiions of Negroids, Mongoloids, and Whites. 
In my opinion the |)rimaiy race-making phases ended at about the close 
of the IMeisiocene — say la. 000 to 20,000 yeais ago. 

It is hard foi me to undeisiand how any physical anthropologists, 
coiuc^sant wilh the multitudinous and, on the whole, very satisfactory 
informatiejn gathered in the |)ast score ol \cars upon the results of 
piimaiy ntce mixtuies and also upon the effects ol backcrossing and 
hybi idi/ation between composite races, can be so naive as to suppose 
that in this promiscuous and thronged world persons who display a 
dishaimonic mixtuie ol radically divergent racial characters can be 
“unspec iali/ed” oi ‘ unclilieientiatecl.” I'lie single |>ossible exception 
IS the vestigial liushman Hottentot stock. Even here the possibility of 
recent by In idi/alion cannot be lighth dismissed. 

Add to the data ot lace mixtuie the contiinidly unfolding secpicnce 
of .trc haeologic .il discoveries in which an earlier and more primitive 
lacial (oi at least) phvsical tv|)e undeilies recent remains of dilTcient 
\ ultuie and as|)ec t and we have the plivsical types and the env iionmental 
settings in whic h mixtures have taken place and cennposite or hybridi/.ed 
tvpes have arisen. 

IVo|)l(vs of the fuIl-blovMi classic Mongoloid type arc concentrated 
m c’astein Silieria along the Amui rivei. including such tribes as the 
(.(»ldi, C.iliak, Koiiak. and, farther in the interior, at least some of 
the Mongols piopei— notablv the Burials. The c Kosic Mongoloid type 
also occurs frec|uenilv among th*. northern Cihinese. probably sporadi- 

r<ir r\.'iin|)lr. I ,ini .isU)nn<l«'a al tins >c.ncnicMU l)> Howells (oj^ ctt., p. with regard 
lo the people of China: ”Vhc\ t\o not. ai .in\ race, appear lo coniain anv eleincni whiih is 
noi piiiel\ Mongoloid.’ 
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cally in Tibet, and. to a considerable extent, among such western Mon- 
gols as the Kalmucks and the I'ourguts, and such northern Mongols 
as the Klialkas. However, there are. probably, some mixtures in most 
of these groups. 

In addition to the brachycephali( Mongoloids, iheie is a long headed 
group with lulls Mongoloid chaiacteis in extreme northeastern Siberia, 
including the I ungus, the ("hukchi, the Kamt( hadals, and probably 
others. I can see no good leason tor assigning the Kskimo to any separ.ite 
classification of their own. .\s far as I am aware, they show no characters 
that distinguish them from the .Arctic Mongoloid subiace. Pat tic ularly. 
the Eskimcj and the ('.hukchi seem sirtiLdh identical ( laniologic ally 
and, probabU, somatologically. 

F.xplanations ol the origin ot the Mongoloid piiniarv race int lude 
some ol the wildest en\ ironmental fantasies that h.ise been cli earned 
up b\ anthropologists. Here, foi ex.imple, is the \ ision of Sir John 
Myres,^'- who in his own field of the history and archaeologv of the 
Mediterranean tempeis his biilliaiue with sciciuilu caution and sticks 
closely to dependable e\idence: 

Rather tlie saNt ac c uinulation of loess, the deposit ol countle ss dust stoinis, 
suggest a *‘c oniineiil.d” cliiinitc* with wide sanations, .ind the possibiiii\ ol 
at least seasonal occupation l>\ fleet gi a/ing-.miinals. such as the* hoi sc*. It is 
indeed to an intimate paiasitic coniUMon with such .m animal ’host.” m 
some such c ii c umstances, that ue h,i\e piohabb to asciibe the highl\ spe- 
ciali/ed type* of m.in c hai .u tc i istic ol this ic-gion now 1 he \( How skin 
coloui of the* .Mongciloid man gises Inin |)iotcclive c.unoull.igc in s.ukIn 
deseit and diy-giass steppe, the* stiuctuic* of his sti. light. \min haii. and its 
rarity except on the sc .dp, suggest ada|)i,iiion to ,i (ontineiii.il climate . while 
its extieme length in hcjth s< \t s seises lo disguise* die c hai .ic tei istic jiiofilc* 
of the human head and neck, and appioximate it to that of a cpiadi ii|)c ci seen 
from f)C*hind l iom the i.iihei piommeiit jaw comhiiud with glohiil.ii hiam* 
case mas be inieiied long iMbiluation ol some food winch minimi/ccl tiu* 
pull of the muscles on the* side* walls of the skull, and the* c)nls food wliich 
fulfils this condition is milk and its picxlmts. on which nom.id I .iitais still 
live almost exclusisely: the* .disencc* ol f.icc* haii. the shot l concasc* nose* with 
spread nostiils, tfie |K’ciiliai infantile Ii|)s. the wide* flat lacc* .ind ohlic|iic‘ls 
set eyes, aie adaptations we should expect il lo? .igc s this milk was .disoihecl 
direct frcmi the* udder; and the* shoi t le gs of some* .Mongoloids, .ind pool de 
velopment of the c alf-imisc les in all, siiggc si t li.u. like* I a? tar infant iiosv.idass. 
the parasitic proto Mongol sat tight upon his host lielwecn me.ds, and shaied 
its wanderings. 


Myres, "Primitive Man," pp. 22 25 
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Now if the reader can swallow this colossal tale, he would better close 
this book and seek his information on evolutionary subjects from Kip- 
ling s Just So Stoiies \vhi( h explain animal adaptations quite as plausibly 
and much mote amusingly than does this tick hypothesis of Mongoloid 
man. But it seems to me that the bed-time stories of the anthropo- 
geographer, however dixerting, contribute little of value to the intricate 
history of evolution. 

Another line ol interesting but somewhat fantastic speculation at- 
tempts to relate the genesis of the Mongoloid type to thyroid insuf- 
lic iency. A( romegaly, a disease that involves a tumor of the anterior lobe 
of the [)ituitary and presumably excessive secretion of some of the hor- 
mones fiom that lobe, frecjuently causes gigantism, an enormous elonga- 
tion of the face, and an excessixelx dc^lic hoccphalic head. On the other 
hand, a lupothyioid condition, as associated with goiter and cretinism 
and probabU inyxoedeina. pioduces a phvsical t\pc with long, heavy 
trunk: short, stumjn extremities; a \er) shoi t l)r()acl head with bulging 
forehead and no bi ow-riclges: flat, cc)n(a\e nose; internal e[)icanthic eye 
folds absence of beaicl and bocl\ hair, and lather stiaight, coarse head 
hair. More or less thc‘ same ph\ steal t\pe occurs in the so-called Mon- 
golian idiots, but these do not impioxc under dosages of thyroxin, 
whereas cretinism is \irtuallv cuiable bv this therapy. 

Now. it is known that inland arc*as defic ient in iodine are also the areas 
of cretinism <tncl goiier. In fact, iodine* deficiencx seems to be the main 
cause of this endocrine pathcjlogx. .So, it is easv enough to jump to the 
conclusion that ihe .Mongoloid lace has originated in scame iodine- 
deficient. inland .iie.i of .\sia and owes its br.u h\c ephah , straight coarse 
head hair, sc.intx bodx hair. e|)uanthic folds, nd all caf the rest of its 
s|)ecial chaiacieis to the fact that it is a pseuclv achondroplastic, hypo- 
tluioid lace. developed, as M.neti puls it. for “iodine economy.” 

H it could be established that all Mongoloids have low basal metabolism 
(a sign of thvioid insiiffu ienc v this mineral defic iency theory would 
l)e considerabU sirengthened bv the finding. However, results so far 
in the .siudv ol r.uial diffeieiices in basal inetahcdism arc conflicting and 
inconclusive' (c f. p. .all). I he comparative sj^aisity c^f bcadv hair in man 
has been giic^ssed bv manv to be* the result (>f an endocrine change in 
our protohuinaii anc esiois. and it has been sugested by more than one 
peison th.it htiinan haiilessiiess onomi/es thvroid stimulus. Iodine 
deficiency lc*ads to bodv h.iii lessness in animals, and Maiett propcases 
to regard the long, coaise, straight hair of Mcmgoloid peoples (and also 
of the I litnal.'ivan o\) .is c'c onomic .il ol iodine. If iodine is lesponsible 


o* Marni. Uarr. \r\. /■ tn ifnnrnrnf. 
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for cell proliferation, the larger the cell and the coarser the hair, the 
fewer hairs per unit of area will be required.'*^ In this connection, 
also, we must not forget that the great ape of Asia, the orang-utan, is 
a kind ol a Mongoloid in lack of brow-ridges, in presence ol epicanthic 
folds of the c\e, and long, straight, coarse body hair (although the bod\ 
hair is abundant in orangs enjoying good health and adecjuate nutri 
tion). Marett has brutally overworked the mineial delu ieiK y theory as 
a main directive of e\olution. Nevertheless, there may be something 
in it. 

Recently a popular \iew of the dilferentiation ol Homo saffictLS into 
its three main races sti esses the principle ol letardaiion ol giowth oi 
foeiali/alion.“ * The idea is that the stocks rei.uning the most loetal oi 
infantile c haiac teristic s in theii adidt life are the most ad\an(c‘d, and, 
possibly, the latest to be esohed. It we admit the (oiieciness ol this 
view (which is aigual^le. to say the le.ist), the next c|ucstion is to dc( idc 
which race is the most loet.di/ed. bolk, in discussing this mattei. [loinis 
out that the Mongoloids have a loetal complex inc luding biai hvcephaly. 
epicanthus. slight piotiusion of the c*vc*s (exophth.dmusi, and he might 
have added lac k ol development ol bodv hair and some oihei < hatai teis. 
However, he considers tlie White lace most loetali/ed in the siippies 
sion of pigmentation, retaided eiuption ol third molars, ct cetera, and 
he judges the Negroes least foetali/ed bc'canse ol black skin and in 
fre(|uent sup|)ression of third molars, el < c-teia. \'ei he leluses to c ommit 
himself as to which race wins in this retardation cTmtest. To my mind, 
these is ncj sei ions cpiestion ol the piim.uv of the* ini iniile .Negiito in 
these rcspc^cts. I should judge that both Mongoloids and \c‘gioids have 
more c laim to being called ‘loetali/ed” than anv ol the W hite* subiaccs. 

W'eidenreich derives the whole process ol relmerneni and lightening 
of the bones ol the skeleton and skull in Ilouio sajfirtis horn increase 
in tlie si/e of the brain relative to body bulk and the rc*c essioii ol the* 
jaws. A great many ol the elements of the bony i einloic emeiii .svsiein 
become c>bsolele and disap|)ear in this process of c erebrali/.ilion. llou 
ever, W'eidenreich derives Hottm saffirns from Sinanilnopus. a coarse 
boned, sniall-biained ancestor. His contentions as to le.ituies in Sinan 
thropu.s that foreshadow the Mongoloid have been discussed in 
connection with fossil man (cl. |)p. and are not convincing m 

the opinion of the present writer. Yet he is |)robably light in his view that 
the refinement of the skeletal framework is a phenomenon connected 
with the growth of the brain in the entire species of Hottto sapiens. 


04 /hid., p. I6I. 

OA fiolk, "Origin of Racial C^ha racier istica in Man." pp. 1-20. 
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We are still without a single geologically ancient find of man tliat is 
undeniably Mongoloid. I he furor over the Chancelade skull (an Upper 
Palaeolithic specimen belonging to the French Magdalenian) still 
breaks out (occasionally, but in a half-hearted way. The cranium does 
shcow some Fskiinoid features, but these arc considerably attenuated 
by Keith’s discover) ol an old photograph of the skull with the nasal 
bones (now gone) still intact. I hey weie high-arched and beaky, not 
Fskinioid oi Mongoloid. I he imaginative tlieory, championed by Sollas 
and otheis, that the CJianceladc man lollowcd the reindeer ncorthward 
in the glacial letrc^U and evolved into the Eskimo is hardly worthy of 
set ious c consideration. In tlu‘ I pper Clave at Clhoukoutien, Weidenreich 
i(oiind another Fskinuoid skull nong-hcaded. broad-faced, with sharjoly 
angled and jutting malars, and a slightiv gable-shaped vault). It dcoes 
not stretch the c raniohogic al imagination undulv to see in this sjoec imen 
the pioiotvpe ol an 1 skimo female. However, the Old Man ol the 
I'pjjer Clave ol Clhoukoutien. Ial)ellcd “protvj Mongoloid” by Weiden- 
reith, seems to me lo be an out-and-out AVhite. Hints ol the coming 
development ol Mongoloid lealuies of the maktrs are not lacking in 
some ol the Clro Magnon tvjxs and other skulls ol the Fm()|)ean Upper 
Pakteolil hi( , but whethen ihev are rudiineniarv . latent, (jr clue to early 
latial mi\l tires (annot be delmitelv decided. On the whole, they mav 
well be iiKi|)ient Mongoloid leatines in a mainlv While strain. If we 
had the nrilai s ol the Piltdow n skull ( Fo.mihropus), it is not improbable 
that some of these pi oloiv |)it al Mongoloid charac lers might be evident, 
judging horn the conlotmation ol the Iromal bone. 

It is |)iol)able that the Xictic Mongoloid ivpe (best known in the 
Eskimo) mav have emeiged belore a brae Ii e])hali( mutation took 
place in Mongoloid race, although it is geiu allv siti)p()sed that the 
Eskimo iei)iesenis the latest migration to the New World, and it is 
*iltogelhei ceitain that brae hvc ephalic near-Mongoloids in some wa\ 
bv passed the* I skimo into the New World. 

CIOMPOSME R.\CT 

(Erc'donnn.int l\ Nfongnloid^ 

1 . i\i)()\i SI i\ .\t()\<i()r()in {ixnoM 'si tx AH/riY) 

(.Mongoloid ^ priimmr ^ff‘dll<•l i.ine.m - -Aiiui -4- \{‘gnto) 

Cih.ii.ic t(‘iM 

I. Skin coloi. d.iik Nc'lhm b. .\n. somrtinus red brown 

1!. Novc loiin. n.is.d imlc v SO and .ibovr. me son bine or chainacrrhinc; 
nosr iisii.dh low biidgrd. conc.nr with some root depression, alae 
flat ing 

3. Hair loiin. iiMialb siraigln and coaise, soineiiines slightly wavy 

4. Hair coloi. black. \ml witli occasional reddish lints 
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5. Eye coloi: mediiiiii to dark brown, or almost black 

6. Lips: thicker than in (dassic Mongoloids 

7. Prognathism: some degree ol alveolar piognathism usually present 

8. Face form: Mongoloid conformation ol cheek bones; faces shorter with 
s(|uaier hinder jaw angles (gonial angles) 

9. Stature: under 163 (in., aveiaging from 133 cm. to 16‘^ cm. 

10. Hair quantity: beaid and body hair very sparse 

SECONDARY SHBRACES 

1. MALA\ -MON(;C)Ll)m 

Chat ac tel s: 

a Head lorm: tejihalii index o\ei 80, usually a\ei aging 83 to 86; brow 
ridges medium in dexelopment olient i than in pure Mongoloids 

b. Hair lorm. alwass stiaight 

c Bod) l)uild' \ei\ shoit and Ino.id. inrsomoiphu: 

d. Skin c<doi: light \ellow hioun todaik sellow blown 
Distribution' liulo C hina. I'b.iiland. Burma. M.ila) Peninsula, Dutch Fast 

Indies, Philippines, etc. Ibis suhiate inilndes most J.ipanese 

2. IMHJ.NFsIA.N 
Charac tcTs: 

a. Head foim cephalu index under 80. aveiaging about 78.3 nieso- 
cephahe dolu hoct j>!KilK 

I). Hair loim usuallv slightlv wavv 

c. Face toim naiiowei, loiigci, moie oval than in .M.ilav .Mongoloid 
suhiace 

d. Nose loiin highei. nariowcr, longei nose than in .Malav-Mongoloid 
tvpe; sonu'times convex 

e Bod) build slender, linear 

t. Skin color light red blown to inc'chiim biovsii 
Distribution Pit Mongoloid gioiip> in soinhein (.Inna, Indo-Chma, 

Buima. I hail.nid Man) intciioi tube s oi M.iTiv .nchipelago 

THE PIRA riCAL INDONFM \N .M AI.A3 S 

riii.s highly c oiiiposite i.ic c is p.ii tic tiKii 1\ c oik enti .itcvl in the M.ilav 
PcninsiiLi and in tlie Malay .Vrc hipelago. bm in.iny ol the peoples ol 
Indo Clhina, of Koiea, and of |a[Mn belong to ivpes that may l)e in 
eluded under this designation. 'The Indoiu sian i\ pe. olten distingnishetl 
as a subr.K e. is geneialh c onsidered to dilfei horn the moi e mixed Malay 
type in hs shenter stature, ii.s lendem \ to dolic hoc ephaly oi mesot ephalv. 
\va\y hair, and less Mongoloid features, longei and nairowei nose, and 
straighter eyes. I he skin color is led-brown to brown and the hail is 
blac k. I'he Malay type is, on the contrary, distim tly brae hyc ephalic with 
more prominent cheek bones, (lattei and moie cone.ise nose, frec|nent 
Mongoloid eye, and coarser, straighter. blat k hair. I he skin color is 
oftener dark than in the Indonesian type. 

In ifie Malay Arc hipelago, geneially speaking, the longer-headed and 
more wasy-haired Indonesian type lends to occur in the inland areas 
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and the brachycephalic: Malay type on the coasts. Dixon postulates for 
this region a sue cession ol migrations somewhat as follows. The first 
inhabitanis ol these islands were a majoiity of “[)roto-Australoids” and 
a minoiity ol Xej^iitos. It is im|jossiblc to say which ol these peoples 
came hist lioin soiitheastei Ji Asia, but one would incline to favor the 
pi'iority ol the Negritos. I heie airi\c‘d, ( f)nsideral)ly later, a flood of 
Nei'ioid [peoples, who absorbed, dro\e inland, or otherwise oveiran the 
more |)rimiii\e |)opulations. Soon alterward there tame intcj western 
Indonesia long headed, wa\y or straight-haired peoples who were the 
ancestors ol the Indonesians. I)i\on bc‘lie\es these to have f)een a blend 
ol ( -aspian ( “Nordic ) and Mediteri anean. To me it would seem mc^re 
piobable that ibe\ were Mediterranean. They must ha\e been mixed 
to some c*\teni with the* e*irlier Nej^rito, Austialoid, and Ne^^roid ele- 
ments bc“loic* leachiu'.^ Indonesia I hese lonc^-heads c^l predominantly 
W'hite slock. accoidiiiL; to Dixon, seem hardlv to have penetrated Mela- 
nesia Ol Australia, but leachccl b\ another route the islands of Micro- 
nesi.i .ind ol (c‘ntial Polvncsia. .Next there came Irom southeastern Asia 
a pope' uinn ol shoii. vc-llow skinned. stiai<>!u-haired people, brachycc- 
phalic and h c‘(|uc*nt 1\ haviin^ .Mon!:»ol()id eves. T hese migrants pressed 
back into the* interioi the earlic*i population and made themselves mas 
leisol most ol Indonesia. Ehc-v atecallc*d by Dixon “proto-Malay.’' One 
j^atheis that thev .iic* supposed to liavc* been mixed .Mongoloids with 
some .Nc^^ioid siiains. l inallv, .it .i time, according to Dixcjn, not much 
before the Ohiistian c*i,i, theic* came lioin some poition ol eastern or 
souihe.istei n Vsia the .M.davs themselves who are said to dilTer from the 
protoMalavs lai^c*lv in liavin^ stiaiLthtei. higher noses .ind a less Ire- 
(|uent development ol the .Mom;oioicl eve. Il.c^e were ai^ain a mixed 
Moni^oloid pc’oplc*. but mixed v\ith non-.Neoioid elements .Ml ol this 
welic*i ol peoples inieibicd in Indonesia to toim the composite race 
Simped io;_teihc i undei the name Indonesi.m .M.dav I am not con- 
vinced ol the aicui.UN in det.iil ol this account. Hut in L»eneral it seems 
tindeiii.ible ih.ii the eailiest substr.itum ol the population was Negrito 
Vusti aloid. the iniei mediate l.iver Indonesi.ui (Mediterraneandike 
W hite), and the upper ciust mixed Mongoloid (Malay). I take no stock 
in the issue ol full-si/ed Negioids that Dixon and others wish to float 
on top ol the .\usiialoids .uul Negiitos. .Mv [^resent c)[)inion is that all 
Oceanic Nt'groids ai(' mixed dcii.atives ol the pvgmv Negritos. Nor 
can I sc‘e the phvsical evidence* lor two w.ives of Mongolc^ids proto- 
Malav and deuteio Malav -although .some of the earlier Malay- 
Mongoloids i)robal)l\ became moie mixed with ancient Negritic strains 
than later arrivals, and. c oi i espondinglv. some of the later Malavs may 
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have carried a fuller complement of Mongoloid features than their 
predecessors. 

When the physical anthropology of the Malay Archipelago and ol 
Melanesia has been properly done. I have little doubt that it will |)c- 
possible to sort out in most of the island groups types representative ol 
the earliest migiants (piobably somewhat modilied by admixture), to- 
gether with all of the later types. Indeed, this has already been done 
in Aiisiialia, and in Ja\a. wlieie Nvessen recogni/es in the ( ontempoiai v 
populations Australo-nia\ idian, Negritic, and Mongoloid types, in ad 
dition to a ' South I* ui('|Han ' element. All of these stiains are evident 
in the Philippities. both in skelet.d leinains and in the living popuLi 
tion, although here again theie is a dearth of huge set ies ol the living, 
carclullv measuied and adec|uately analyzed. 


COMPOSITF R\(:i 

(Prctloimn.iiulv Mongoloid) 

AMi-iac tx ixniAX 

(MoiioolfHd - Ii.nu.in IM.ite.iu-* Vustraloid f- very sm.il I Ncgriioid clement) 

C.liarai teis 

1 Skiii tuloi Nrllou hrowH or red htown 

2 ft. nr tolor hLek. i.iieh d.irk l)ioun 

5 Ivecoloi d.irk I)Iouh tfihl.nk 

4 ll.iir foim so.iii*!ii. (o.use, i.ireh uivs and ol medium icMuie 

3 , No'i“ foiiH H.iN.il Hide\ iiMi.dh o\i’i 7 n, piedomiH.ini 1 \ mesJiirlime, no'^e 
\«rN l<Hig. H''U.dlN lll^h bridgi'd .iiid ion\<’\, but wide ih the budge; up 
HSU. ills mtdmm iliiik .ifid d< pressed, .tl.ie r.ilher ll.iiiiig, lower, shorter lioses 
oec iir IH < er t.iiii t\ pt s 

6 lace f<»riii m.il.iis marls ahvass t\}>Hally .Mongoloid, but jaws deejxi 
.'irid (hiH more |)ronHH* rit than in ispic.d Nfoiigoloids, medium piog 
H.irhorn 

7 Front.il ogion brow- n<Ig< s and glabella sirongls devciopetl. foreln .ids more 

sloping rh.iri in tspical .\t»>iigoU»ids ^ 

H Moiiili lips ihinmr .iiid inouili slit wider th.iri in .Mongoloids, but <*\(<p 
tif>Hs in sonu- rspf s 

M n<ard .ind IxkIs h.iir’ sp.nse 

10 K\e folds coniplerr .Nfringolian lold larking, infernal fold rare exrepf m 
women and children; esteinal fold rommon 

11. I erih: shf»sf l imi>ors ser\ rommon 

12. hlood gioiip iisualls nearls 100 pr i rent R. but erratic occurrence ol ver> 
high \ or {^onsKler.ible l« 

I.S. Palmar main linr- formula predominantly 0.7.3. — 

i\f/>rf)hffln'^irnl 7 \ffrs 

I. KrarhserphaU 

Sotting (alter ion: ccphalir index 80 or over 
Siibrspes: 

Hfiwft no^rd 


1** Ny^Mcn, The Hncr\ of favn. pasitm. 
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Characters: 

a. Nose form: typically aquiline as in 5 

b. l^ace form: broader and relaiivcly shorter than in dolicho- 
ccphals; malars more laterally jiitting; otherwise identical 

c. Body build and stature: stature varies from short to very tall; 
body build brciad, srpiat; or broad and athletic in taller forms 

Distribution: '] he commonest type in Xoiih America: perhaps also 
in the highland aie.is ol (.eniial and Sf)uih America, where, how- 
ever, onl\ the short, squat body build is found 
Snub-nosed 
Characters: 

a. Ncjse form: broader, shorter, usually sttiiight or concave in pro- 
fde; alae flaring, nostrils Irontallv visible 

b. Hair Ifiiin sf)in<*iiines wavy 

c. Lips: thicker inugumemal and meinljranous lips, especially 
lower lip; more eversion 

d. lace foim: more rounded, bon\ siiucture less apparent, chin 
much weaker 

e. Bcjdy build. l)oth tall and short: tendenev toward obesity 
Distribution: Spoiarlic in the North 'meiican area The tall variant 

occurs ainonj' the l*apaj»o and other \iniian mins of the South- 
west Iholiablv found amon;j the ^aijin ol northern Mexico and 
many forest lubes of .Mexico amf Central Ameiua. \rea of char- 
acten/ation is, h<»wcver. the \ma/onian and Orinoco basins and 
most K’^ions (jf South Xmerua east of the cordillera. 

2. DoliclKKcph.ils 

Sotting ciiieii(;n cephalic index under 80 
Siibiv pes. 

Haii'h -nosed 
(Jiaiai (('IS 

.\s in ( oi responding biachycephalu tvpe, with longer, narrovsei 
faces, generallv more iineai (ectomorphic) bodv build. Possibly 
VMih mole Kcldish brown than sellow f^iown skin color. 
Distribution Mostly in 1 astern Woodl 'luls ai'ea of the Lniied States 
.ind (.aiiada. sporadu elsi-wheie 
Sjiub nosed 
C.haractets: 

As in ( ol I esponding bi at hvt eplia..c tvpe. I^ut with shorter, nar- 
rower fiice. lieavu*! bri>w-ridges, d(‘j)iession ol n.isal root; marked 
platMihinv Holly build: linear, siature. short: skin color: dark 
vellow bioiMi Ol brown 

Distribution Ibis tvpe cn>ps up in nuhviduals in most parts ol the 
New Woild No gioup known to cniisisi of a majority of this 
archaic tv[)e. 


IIIK NOHl.E RFDSKIN.S 

Prtrgi CSS loWtircj .i sciciifilic siil)(ii\ision of the .\iiiciican aboiiginal 
l acc iiiio clearly marked mot phologii al in pes (phenoivpes), the map- 
ping of the present (iistrilniiion of these tNjrcs. and their correlaiion Nvilli 
ilic c raniologit al lypp?' rcNealed 1)\ arc hac'ological e\(a\ations has l)cen 
ine\( ii.sal)ly reiareled. I lie responsihiliiN lor this taxonomic lag could 
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be laid squarely upon the shoulders of two or three i»reat pioneers in 
the study of the physical anthropology of the American Indian, if it 
were not for reluctance to substantiate the cynital remark put by Sliake 
speare into the mouth of Mark Antony: “ I he evil men do lives alter 
them: the good is oft interred with tlieir bones. ’ An almost fanatical 
adherence to three tenets of faith or prejudice motivated this obstiucii\e 
attitude: ( 1 ) the sacred unity of the American lace: (‘J) the denial oi 
geological or any considerable recent anticjuitv of man in Ameiica: Cb 
the conviction that variations of pli)sical tvpe within the Americ.m 
aborigines are due to env ironment oi to genetic lactois th.it have neiilu i 
racial nor historical significance. 

If we try to approach this subject without prejudice .mcl consider the* 
possibilitv of subdividing the piesent Ameiican Iiuh.m into c oust it luiii 
tvpes. we mav be able to reach some limited, but c oinpai.it iv elv iiuon 
trovertible. conclusions. rirstU. theie can be no deiiving that a gc neialK 
Mongoloid wash of soft pait IcMtuies is pic*sent in .dl c ontempoi ai \ 
Indian groups. OI these, the most consistentlv evidenced aie vcllou 
biciwn skin color .mcl sti. light, co.iise. black hail, together with the 
natuial concomitant ol puielv cl.irk eves, d he skin coloi is not in itsell 
definitivelv Mongoloid, .ind it v.iries liom .m almost coppeiv leddish 
brown io some i.ire claik blown sh.ides t pat i ic nl.n Iv in the \'.i(jni ol 
ncjrthern Mexico), llowevei, .ill of the skin coloi vaiiaiions ol Indi.itis 
fall within the .Mongoloid i.mge (except in c a^cs ol sn|)posc‘d ]>aiiial 
albinos). Hair c olor is not so c onstaiit. Some ti ibes the* .Southwe st show 
a fair [noporticm ol veiv slightiv w.ivv h.iir th.it is d.n k blown oi mav 
have minor reddish' tones in it. Such dcvi.unms lioni the .Mongoloid 
norm are c ei t.iinlv commoiui in .Mexico. ( ciiii.il .\meiu.i. .md South 
.Ameiica, but dat.i on their lu’cpieiic v .tie niiloi t niiatclv sc.iiitv. \lmost 
witliont exception, thegiowthol be.nd .md bodv h.iir in .Vim i ic .m In 
(bans is so sp.iise .is to c ontoi in to Mongoloid <01 Nc gioid ) spc‘c ilw .itionv 

The next niipoitant featine is the .Mongoloid eve. m.n keel in its Inlhsi 
developmeni bv a complete fold ol the uppe r eve lid, obsc niiiig the luc* 
border of the lid f 10111 the outer to the nmei coinei. inclusive at both 
ends. I Ins conqdete .Mongoloid fold does not occur, to mv knowledge, 
in American Indians, and I am not sure that it is found veiv olteti even 
in the Eskimos, Avhom I now judge to be out .md out Mongoloids. An 
attenuated form of the uppei eve fold, covering the inner c 01 net or 
canthus, and loosely known as “the Mongoloid fold.” is onlv model .itelv 
common in .Ameiican Indians: it occurs olien in women .and chihlien 
but can hardly be stated to be c haiac tei istic ol Indians as a race. Mou 
over, the eyeball in Indian.s is usually deep set and not shallowly placeci 
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and cinbccldtd in fat as in model Moni^oloids. The eyelids are not espe- 
cially lliic k, the C7e slits neither nariow nor slanting. In fact, the Ameri- 
can Indian ie«illy has not a Monj^oloid eye, althoujjjh persistent inner 
epitanihi may be assumed to indicate Mongoloid admixture, as in 
Kuropeans. 

I lie Mont>oloid nose is veiy flat at the root and apparently very broad, 
althou.^h actually most of this breadth is not in the nasal bones them- 
selves, but in the flattened frontal j^roc esses of the maxillae (upper jaws). 

I he biid^e is also ( hat .u teristically low, but not especially broad; the 
nasal profde is |)redominaiul) comave, the tip infantile and upturned, 
the wiii^s only moderatelv e\|)anded, and the nostrils directed forward. 
Now, this kind of a nose is ( ouspic uouslv absent in American Indians, 
except pel haps in some women and children. Several varieties of nose 
form occur, but none is Mcjiv^oUiid. I he onU Mcjn^^oloid feature of 
Indian nose, best seen in skulls, is the lack of any depression at nasion 
(the juncture of nasal bones with the middle or j^labellar rei^ion of the 
liontal bone). !‘\en this feature is not iiuariable. 

'] hr >!ono;oloid lace dcrises its characteristic flat appearance from a 
c oml)in*iiion of skeletal stiuciine and oxeiKini^ sc:)ft parts. The malars 
oi cheek bones ate oidm.niK marked in their lateral flare, in their 
anterior jut. and tbeit shai|) an!.»ulation bf. p. 633 ). Instead of being 
stream lined or rounded back bclo v the orbits, they are sejuared (high 
cheek bonesk I luxe Mongoloid m.dars arc usual in American Indians 
but absent in some ot the crania from earlier arc haecjilogical strata. In 
the lull .Mongoloid t\pe, a heaw fat pad usualK oserlies these sejuared- 
off rnalais. accentuating the lot ward thrust ot the malars and often ob- 
scuiing in profile the low toot ot the nose. Tb.s feature is ordinarily 
absent liom the* Xmcric.ui face (but prol)ably occurs as an infantile and 
leminine fealine). I he .Mongoloid lorchea 1 is usually smooth and 
(ic Noid of stiong brow -1 idgc’s. almost dl .\merican Indian crania have 
strong dc\ elopmcnis oi these supr.ioi bital rims ot bone. 

.\s f.n as I am .iwarcx there is nowhere in the New' World an Indian 
group the membeis of which appear dehnitely Negroid, riu closest ap- 
pioac h IS among the ^ acpii of northern Mexicc^. who combine \ery dark 
skin with pi i‘dom inane e of jet blac k hair and bku k eyes. \ cry broad noses 
with Hating al.ie. thick integuinenial lips and pufTy everted membranous 
bps.*’* Noi, to m\ kiic^w ledge, is tluic a tribe, group, or even individual 
that looks like a native .\iisii .than. .Again, I am not sure that there arc 
ttiy |)ure blooded Indians who could pass for \\ hite, either in skin color 
nr in the c onfiguiation of the face. I here are, indeed, some Indians on 

''^Srli/pr. Ynqui lOl-llS 
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the northwest coast of Canada who. by their photographs, appear no 
more Mongoloid than some of the Whiles to be seen in central Europe 
who liave acquired a dash of the Tartar or some other Mongoloid strain. 
I am not at all sure, unfortunately, that these White types are not the 
result of recent European admixture. However, as one passes south 
from the Eskimo fringe, a general attenuation of Mongoloid leatures 
may be noticed, and this imj)ression becomes stronger as one encounters 
forest Inditins ol Central America and proceeds into tlie Amazon basin 
and other regions of jungle-dwelling primitives. If we had ade(|uatclv 
studied scries trom these remote areas. I have no doubt that the impres- 
sion could be substantiated by morphological and statistical evidence. 

In general, in .North .\merica below the .An tic region, the smooth 
Mongoloid toreheads. shallow eyes with e[)i(anthic folds, and low- 
rcx)tcd, saddle-backed, infantile noses frecpiently seen among the Eskimo 
are replaced bv more receding and bony btows. boldly arched salient 
noses with ciepievsed tips, massive lacial skeletons with not much lat 
C3\erlay, thin lips, and deep, jutting chins. Skins become less yellow 
and mote c<»pper\. I hen as one goc\s lariher south ituo the tiopical for- 
est areas, the picture changevs again. Wavy and even curly hair is some- 
times seen: skins aie a darker blown with the yellow and coppeiy shades 
less to the foie; noses become shorter, coaiser, usually straight, but with 
scjmew'hat llaiing wings; iiucgumental lips aie almost convex; mem 
liranous lips raihei lull, with the lower lip olten everted; chins rounded 
and weak: eyes aie olten deepiv embedded, strori^ly biconvex — rather 
reminiscent ol Poivnesian eves. Some of these jungle iy[)es indeed 
rather recall the more uncomely ol the Polynesians, although of greatly 
inferioi statuie and bods build; some of them (and 1 am thinking par- 
ticularly ol the [Jiimitive Maya Lacandones in Yucatan) seem from 
their [ihoiogr aphs strikingly like Draviclians ol the c ruder types found 
in tile hill countiy ol scjuthern India. 

W'hen one attempts to ob|CTtify these impressions by diawing up 
schemes of sorting criteria, one finds that there aie no adecpiatc data 
available lor such a put pose. All that 1 feel jusiilied in doing is to sub- 
divide on the basis ol two well known criteria; head form, as expressed 
by the ce|dialic index, and nose form, crudely dc^scribed as ac|uiline, 
hex^ked, liawk-rtosed, cjii the one hand, and .snid)-nosed (short broad, 
straight or concave) on the other. With the snub-noses, whether in long- 
heads or in lound-heads, arc ordinarily associated the complex of varia 
tions that deviate from the cla.ssic Mongoloid features. However, these 
deviations — wavy cx curly hair, thick lips, alveolar prognathism, heavy 
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brow-ridges, dsrk skin aie not indissolubly linked in individuals; tiiey 
may occur singly or in the various possible combinations. Some ol them 
not infrequently go with the hawk-nosed types. In the lamentably in- 
adeejuate state of our kncjwledgc (lor cjnly a very lew seiies ol the Indians 
scjuth ol the Mexican boiclei ba\c been made the subjects of anthro- 
pometric investigtitionsj, the situation suggests vanc^us degrees of fusion 
of more evolved with comparatively piimitive tvpes, resulting in the 
break-up of original linkages or their penetiaticjn by certain dominant 
Icatures. 

There is no longer any leasonable doubt that man reached the New 

World either in the Late Pleistocene or early Recent pericjd say 15.000 

to 20,000 years ago. I his model ate anticiuity has been established 
principally by the linds of the Folsom culture in New Mexico and 
Colorado since 1925. In this region, a very distinctive tvpe ol fluted 
stone point, skillully iechi|)ped along the edges, is associated with the 
bones of an extinct species ol bison and also with those ol the mam- 
moth.’^" Numeious other stone artifacts of ordinarv t\pes also belong 
to the* rulture. Cnloi lunateTv, no human skeletal remains have been 
assoc iateef with the Folsom implements as yet. Fhe Minnesota Lady, ol 
j)iesumably comparable anticpiitv, remains the best authenticated ol 
caily .American immigrants (cl. pp. 105- lOG). Fhis 15-yeai old girl who 
fell into a lake is not an ide.il subjec i lor rac iai analysis bee ause of her ten- 
der age and frail sex. Adult males show tidier development of racial 
charac ters. Dr. Jenks thinks that this Minnesota (dementinc shows Mon- 
goloid characters forestalling those ol the Fskimo, along with some 
\ustraloid and Negroid features I he late Di. .Ales Hrdlicka, an ir- 
teconc ilable enemy ol all fossil men in the World and a defender 
to the last of the faith in the racial unitv ol the American Indian, con- 
tended that the Minnesota girl was a modern Sioux Indian. These opin- 
ions are eirough to indicate that Minnealas was no lull Mongoloid ol 
the cl.issir ty|)c nor >et of the Arctic tvjre. Fither her genes had not 
made up their minds, so that she was incc)m|)leteh differentiated racially, 
or she was an early race mixture product. Since we have no clearly and 
fully Mongoloid fossil skull of greater geological antic|uity than the 
Minnesota I-uly, it is wholly possible that she represents an incipient 
Mongoloid.**® 

""Itivan. *C;colnRs of Ocposiis." iS9-iri2 Rohciis. •The Folsom I’rohlcni," pp. 

I (>2. 

Privily iraonniitint u> me one of I*i'ofcssor Jenks toriner scudciiis c^f anthropology 
at Minnesota is this Iufcnt)rioiis hallad, allegedls sung l)\ graduate students at post-seminar 
carouses the writer of the soi^g is unknosoi. hut suspicion rests upon an ciudite faculty 
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Even before the discovery of the Minnesota Lady, it became clear 
that the solution of the problem of the racial composition of the Amer- 
ican Indian lies in the study of the skeletal material from aichaeolof^ic al 
deposits of varying age. Unfortunately, few stratified sites yielding 
burials of different ages have been discovered. In a number of |)la(cs 
in both North and South America excavation has shown that long- 
headed t>pes of crania occur at the deepest levels and that these are 
overlaid by peoples who were brachycephalic. In the southwestern 
United States, the eailiest population known is called the basket Makeis 
and consisted of slender, short persons with dolic hoi ephalic heads, nar- 
row and longish faces, and rather broad, low noses. I hey seem to show 
affinities with the fundamental brunet dolichocephalic tyjie that we 


wife who in ostcoiopual sloi u*s Well .u (}ii.nnte<l wiih the liler.ir\ i.iicni 

of this lady, the present writer tonsiders the iinpntatioii .is cniinn.ill) lil)clluiis. 

rnKF\on> roR nii i-irsi i \i>^ or iiir i cnd 

On a hike shoie. neai a glacier 
In a Minnc'sota cliine. 

Dwelt a Pleistcnene old tuner 
.\n<l lus daiightci, Clementine. 

Choftis 

Oh me darling, oh in\ daihng. 

\lmn<‘soia C.leinentine, 

Parts of soil are lost forever. 

Dieadfid 5orr\ . C.leineniine. 

Ofi. hei teeth were hii^ as tom h stones 
• And her nose- was platvnhine 
Mights >pa( loiiH and ptognaifioiis 
Were the jaws of C,lementinc 

Drove slie mammoths to the water 
t.verv moriiiiig just at nine, 

Stiilihed hc-i Uh' upon .in esker, 

Fell into the free/ing hiine 

Bliihher lips among the cracked icc 
Blowing siram and spouting siimc. 

But. alas, she was no whale cow. 

So subsided C ienumtine 

On a highway, with a scraper. 

Planing hiiinjis raised by the rime. 

Up they brcMighi her, .Asia’s daughter, 

Pleisloscenic Clement me 

Caiimiing varses and .sifting gravel. 

Bones and heads, one at a time. 

Papa Jenks got her together. 

Fossil flapiKT, Clementine. 
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call the Mediterranean subrace, but occasionally display also hints ot 
Negroid admixture. Certain features of the lace and skull, notably, heavy 
brow-ridges, depressed nasal roots, and scaplurid skulls, may indicate a 
strain ol the archaic White race that is represented more cfistinctly in 
the I ndo-Oi avidians, the Australians, and the Ainu. Many of these 
early dolichcjcephals show no evidences in their cranial form of having 
been Mcjngoloid. ljut some other skulls of the same general type display 
the Mongoloid c heek Irones. I hese small Ic^ng-heads may have received 
some Mongoloid aclinixtuie belore reaching the New World, but this is 
dcjiibtlul. 1 think it higlily prcjbable that they spread over North and 
South Ameiica before the period ol the Mongcjloid invasions. This old, 
long-headed i>j)e was pre-agriculiural. It was piobably dark-skinned 
and, I should guess, wavy-haired. I here fcjllowed from Asia by way of 
bering Straits and Alaska streams of round-headed Mongoloids, short, 
s(|uarelv built, and brachvc e|)halic. with prominent cheek bones, low 
noses, and scpiaie jaws. These worked their way down the western ccxist 
and difliised eastward from the Rocky Mountains and the Andes. They 
were 'esponsible lot the highest developments ol American Indian 
civilization. Another invasion from Asia seems to have brought a tall, 
long-headed iv|)e ol man with a liigli* beaked nose. Cranial and living 
examples ot this tvpe show maiked Mongoloid leattires in the cheek 
hones, hair lot m, and skin c olor, and it seems pr(d)ahlc that some of these 
Mongoloid tr.iiis ma> have been accjuired in Asia belore the arrival of 
this new gioup in the Ameiicas. It is possible that this group arrived 
belore the shoii brae hveephalu Mongoloid, since it occurs predomi- 
nantlv in the .\oiih .Xmeiica plains and wcuuHand areas. The basic 
clement in this stock is White, puibably Irani la plateau. These stocks 
mierminglecl to lorm the diveisihed ivpesol the Vmerican Indian today. 
Ovei all of these tvi)es theie is a .Mongoloid wash of dominant features, 
pai tic tilai ly observable in the cheek bones, the hair lorm, and the skin 
c olor. 

\\ ith every son ol embrvonic and matured variety of Homo sapiens 
milling around in e.istein .Xsia at the end ol :!ie Pleistocene — Austra- 
loid- Ainu and Ciro .Magnon-like Whites, incipient Negritos or Negri- 
toids, proto-Fskiinoids. and odds and ends ol p.ilaeoanthropic man it 
would be ver^ siiange indeed if all ol the trickles ot pioneers into the New 
\\Orld and all latei immigrants wc.e puiely Mongoloid. In fact, it seems 
glaringly iniprob.ible that the Bering Straits and the .Aleutian Islands 
sliould have strained out all |)iospcHti\e inccmiers except Mongoloids, 
especially when we recall the shocking racial diveisity of the specimens 
diat lay cheek-bv-jowl in the one T'j^pt'r C-ave of Choukoutien. After all. 
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there was no Dr. Hrdlicka standing on the Aleutian equivalent o( Ellis 
Island, acting as Prehistoric Commissioner of Immigration to enforce 
an alien exclusion act applicable to all save Mongoloids. 

I have not mentioned heretofore the Punin skull, found in 1923 in 
a fossiliferous bed in the Andean highlands ol Ecuador, in a straiiiin 
that yielded elsewhere bones of the extinct Andean horse, the canid, 
and the mastodon. It is one of those incompletely accepted fossil liiuls 
— although discovered by a reputable sc ientist. T he point about it is 
that it is inccmtestably old in a general chronological sense, if nor 
geologically ancient, and it is a skull that any comi)eteni craniologist 
would identily as Australian in type. It is easier to find .\usiraloicl- 
lcx)king dolic lux ephals in the more anc ient buiials in the New World 
than anything in the way of a skull that resembles a Mongoloid. I found 
some moderateK .Australoid skulls among the skeletal material of tlu^ 
ruined pueblo at Pecos, New Mexico, whic h Southwester n arc haeologists 
now say was founded not earlier than the ele\enih oi twelfth ceninrs 
There were also some strikingly Negroidal skulls in that population. I 
interpret such resemblances to racial iypc*s in i datively modern .Viiuii* 
can Indian crania as the result of segregation and recombination ol 
ancient racial strains that ha\e been swamped b\ rac iall\ clillerent new 
comers, but crop out heie and there in individuals, ('.all it atas ism, if >011 
like. 

I suppose that no |)livsical anthropologist who has made a special 
studs of .American material enteitains the nai\eTiew held by m\ late 
colleague Dixon, that America was peopled b\ sepaiate migiaiioiis. 
eac h of rac iaily pure but different stoc k — fust Australians, then Negi itos. 
et cetera. .Much c^f the mixture must ha\e taken place bc loie the hegua. 
so that the first long heads probably cairied in solution or in combma 
tion Australoid. Negroid, and 1 know not uhal othei lacial chaiacicis. 

As for “unspec iaii/ed .Mongoloids. ' 1 can onl\ applv to them m^ 
favorite simile fboirowed from mv beloved teac hci of anihropologN. 
Marett the Elder): an "unspec iali/ccl ‘Mongoloid’ is like a Welsh r.il)bit, 
not really a rabbit at all." 

Strictures upon Race Mixture 

When different races of man come into ccmtact with each other they 
sometimes fight, but they always breed. Social intercourse between 
rates always implies sexual intercourse. Even the primitive peojiles who 
have been systematically exterminated by Europeans, such as the las 
manians, have managed to leave some hybrid progeny begotten by the 
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victors. Unquestionably, the races that have become extinct have passed 
on some ol their blood to their coruiuerors, and it is wholly possible 
that in prehistcnic times, when epidemics were fewer and weapons less 
tleatlly, absoiption o( an archaic minority race by intermarriage was the 
prevalent method of gaining racial suj)remacy. Of course, such inter- 
mixtures must have resulted in prolound modihc'ations of the surviving 
slock. Alien raciiil slocks cannejt he digested withc 3 ut any more per- 
manent effects than a stomach ache; nor can they be grafted. Mixing 
the blc^ocl of iwcj animals ol cliff c*rent varieties may result in a hybrid 
resembling print ipally one or other ol the parent stocks, but that hybrid 
has charac teis and potentialities derived frcmi both of the lines that gave 
it birth. 

Man is peihaps the most piorniscuoiis animal ever evolved in the 
matter of indiscriminate inierbreeding between races, varieties, and 
spec ic\s (it theie is more than one human species). This is why there is 
probably no sue h thing as a pine race existing today in the world. And 
it is for the s<nne leason that it is necessary to recognize so many “races” 
— *>cc !i;se new races have arisen from the crejssings of older stocks. 

In the early clavs of anthropology and before anthroj^ology became 
a science fil it has vet aitainc*d that position), the opinion prevailed 
that hybi icli/ation in man was rare, unnatural, and although regrettable, 
nevertheless uniinportani. f'his brings us to the necessity of recc^ignizing 
two classes of lace mixture: hi) mixtures between allied subraces, (b) 
mixtures between races phvsically lai removed frc^im each other, oi 
laclical mixtures. W’e must consider briefly the results of these two types 
ol mixtines. 

In the first place, crossings between allied subraces, as for example 
the Mecliteiianeans and Alpines, do not invoKe the mating of persons 
with maikedly dissimilar phvsical features, ronsequently, the offspring 
4)1 such matings atiraci no .ittention by reason of peculiarities of ap- 
pearance. Hence, thev arc not set apart as a physical class, but easily 
mingle with the purer t>])es of either parent stexk. Therefore, there is 
little or no r.ue piejudice involved in such miscegenation, and the 
Intel breeds consiituie no special stigmatized social grc:)up. .*\s a result 
of this situation, allied and contiguous races and subraces have interbred 
for so many generations that there is scarcely to be found any group of 
people in the world that can be i ailed racially “pure. .\nd the closest 
a|)|)i oximation th.it we can make to isolating a pure race is to select 
Irom one of these adiilteiated groups those individuals who most closely 
( onform to the (ombiiiation of physical criteiia which seems to establish 
the theoretically “pure” type. Improvement of means of transportation 
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the geneial worldly capability ol the interbred offspring. In the first 
two of these jjrobleins, experimental biology has been able to clarify 
the situation by deducing principles of inbi ceding and outbreeding as 
a result ol (ontiolled observations upon plants and animals. These 
principles may be baldly snmmari/ed as follows: 

f.ac h sepaiaie stexk, whether animal or plant, carries within its germ 
plasm hei ediiary lac tors that are the deteiminants of its physical and 
inentid c hiiiac ici istic s. K.i< h stock has certain cjI these factors that make 
loi stienglh and tapabiliiv and others that ccjiidiue to wCf'ikness and 
incaptuity. Many c)f the disad\'ant<igeous (actors seem to be recessive 
and are masked by more desirable and dominant features. Nevertheless, 
these weaknesses are inheieiu in the geim plasm and may, under certain 
londitions, es|)eciall\ by ilie segiegation c:)l recessive traits, cre^p out in 
the indi\icluals ol the lace. But. since allied stocks have tended to vary 
in clillc*ic*nt clirca lions, c*ac h is likc*l\ to have a different asscjrtment of 
siiong |)oints and weak points, so that, in a iticasiire, the allied siibraces 
Mipplcmeiu each othei. C'onsecjuentl\ , if such separate but allied sub- 
race's iMr^rbieed, theie is a laii chance that some ol the hybrid offspring 
will unite within themselves all or almost .ill of the desirable cpialities 
ol the two p.iic-nt stocks. Ol couise, it is ecpiallv tine that some of the 
ollspiing will gel an unl.iii piopoition ol .all ol the we.ikness of both 
lacesaiid that a l.ii ge ntimbei . perhaps the majoritN , will merely receive 
a random selection of viiiues and vices pooled lioin the common re- 
souues ol the paient stocks. 

I fowevei . hc*u* .igain .ic tual observ .itions bv animal and plant breeders 
mdic.ite a beitc i lesiili than would be attained bv mere grab-bag corn- 
bin, iiions. ic-siilting lioin chance aione. lor, in ■ general soil of a way. 
stiong c^r desiiabU’ cpialities seem to be in .i Mendelian sense, clcami- 
iiani ovei we.ik .md imdcsiiable chaiacters. 1 herelore, the hybiicl oil- 
;»pimg, at least in the eailiei geiui ations. .ire likely to present a dis 
pi opoi t ion.ile numbei ol the tavoi.ibleoi clomin.mt characters ol paren- 
tal strains. I hc* plu’iiomenon known as heterosis or hv brief vigor often 
m.inifests itself in the fiisi lew generations of hvbrid offspring in in 
c leased si/e and siiength. I his seems to be .m effect ol the .ittainmeni of 
a lu'lei o/y gous condition in the individu.d with lespect to many in- 
hc'iited cbaracleis. (.\ hcic’i o/ygoiis condition is one in which f.utois 
l)oth lor domin.iiit .incl lecesNivc c piessioiis of a trail aie can ied in the 
individual, the dominant featine being, as a rule, that wliich is cx- 
teinally mfinilesti. \\ Iumi inic'ibrc'eding bc'tvveen the hybiids is con- 
tinued for a numbei of genei .itions, however, hyfiiid vigoi tends to 

’ -"('f. Ihc rscrllrni IkhiK lulntnlmi: nu<i Outhfcrciwii. hy Easl and Joints. 
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diminish, owing perhaps to segregation and recombination of dominant 
and recessive units. At any rate, apart from tlie lethnic al genetu basis of 
outbreeding, it is sufliciently evident that an infusion ol new blood into 
a stoik tends to reinforce its vigor, and often to increase its si/e. 'Fljis 
fact has long l)cen recognized by animal and plant breeders. 

Inbreeding, on the other hand, tends to intensily the liereditaiy jx). 
tentialities for strength and weakness already existent in the stock. I'liis 
result is brought about by segregation of dominant and recessive char 
acters. In some individuals recessive features that have been masked m 
their parentage are brought to light by recombination and similarlv 
in others a purely dominant condition is reached. I here is a tendeiuv 
then for pine or homo/vgous strains to he isolated, i'he rc'snit ol j)i() 
longed inbreeding is then to produce a numhei ol itidiv idiials who corn 
bine the dominant (and on the whole favorable) c harac let istu s in 
herent in the slock, and others who show segregated imdesirahle uics 
sive traits. But. if one can eliminate these infeiioi inheiitois 1)\ selec 
lion, there remain for fntine biec‘ding those in u horn the better cpi.iliiu s 
are homo/vgous or pine. I videnilv then, inbieeding must be followed 
bv selection in order to im|)iove the strain. 1 hen, if these selected in- 
dividuals are bred with similarlv selec l(*d membcis of another stock, the 
maximum benefits of hvlirid vigor and enlaigenunt of the range ol 
favorable cfiaracters in the otfspiing iiniv theoretically be obtained. 

Ixn us now ap[)ly this theorv to the iniennixtuie ol allied laees or 
subraces. Obviously, these differ horn each otfur in a number ol 
heritable c harac teis^ some phvsical. and possiblv. others mental. 1 ae Ii 
race has its lange ol potentialities foi good and evil, its inheicni talents 
and heredii.iiv wcMknesscs. I'he crossing ol sue h laees inevit.iblv en 
larges the possibilities of favoied individuals in iheofispiing b\ |)oolmg 
the resources of two races. It also biings about that stimulus clue to 
hetero/vgous combinations that is c.illed hvbiid vigor. fiec|uentlv bu^ 
not invaiiablv manifested in the earlier generations ol hybrid offspimg. 
It affords an oppoiiuniiy for the occasional pioduc lion of supeimen oi 
geniuses. Ol course. I do not mean that all geniuses have been the icsult 
of race mixture between allied stcM ks. Iiut I do maintain that most great 
eivili/atic>ns have been built up as a lesiilt not only of the comae t ol 
different culture's but also of the fusion of peoj)les and races, each bring 
ing, no doubt, its cpiola of talents, and these being distributed among 
llic mixed offspring of the cross in such a way .is to enhance greatlv their 
creative and constructive capacity. A hannonious mixtuie of two laic'' 
is like a merger of twer competitive fjusmess cot potations which often 
prcxluccs an institution much more puweiful than the combined le 
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sources of the two separate corporations. Two and two may not make 
lour, hut live or six. 

riie population oJ ant ient Kj^ypt wasa lusion of a basic Mediterranean 
stock iin<^ecl uith Ne^io blood, with Aimenoid and possibly Nordic 
elements; the immortal (sleeks were Mediterranean, mixed with Nordic, 
Aimenoid. and Alpine; the Romans were Mediterranean, Nordic, and 
Alpine; and so the sntcesslul (ourse ol interbreeding between allied 
sKuks might be recoimted loi every great civilization of which the 
anthropological antecedents are known to ns. Unfortunately, however, 
we aie in no position to state precisely the inheritance of physical char- 
acteristics in crosses bc'tween allied stocks, simply because such crosses 
have gone on lot so main thousands of ^ears that it is almost impossible 
to isolate puie sir.iins ol the original races involved. To study race 
mixture ad\aniagc‘ousl\ , we must have the ollspring of primary crosses 
between the rates .md compare with them adecjuate numbers ol the 
oiiginal pure stocks. No anihiopologist has been able to unravel the 
snail ol inixtuies and crcjss-bied tvpes amc^ng European peoples. It is 
prc'bal (or this reason that some obseivers refuse to recognize the 
existence ot subiaces in what we tall the “White” race. Often they 
peiveiseK aigue that the muliiplic iiv ol Kuropean t\pes today is merely 
the result ol sjxmtaneous vari.ition, environmental adaptation, or what 
not. I hev mav pietend that the wide variability in family lines (how- 
evei mixed these line's mav be) isevidenceol the com[)lete erroneousness 
ol the v\hc)le concejition ol race as a phvsical eniitv 

Much inoie ndiculous aie the persons who are so uninstructed as to 
boast ol then “|)uie“ i.uial ancestrv. INualU diey imagine themselves 
to be “Noulic s." 1 hei e is pi obablv not a Noidi. iif unmixed racial ante- 
tec cclents in the woild. unless he is to be louiid in some remote and 
ball ell upl.ind ol central Sweden oi at the head of some rocky Nor- 
jvegian fjord. And even there he is likelv to have some taint of Mongol- 
oid Lappish blood. Pei sons who seem to present the combination ot 
|)hvsical racial i hai.u tei s c onloi ming to the racial ideal owe them, prob* 
ablv. lor the most pan. to sc'giegation and recombination of characters 
mlieriied from a mixed aiic estrv. 

In rci emt sears a good de.il of attention na> been paid to the results 
of the second ivpe ol lace mixtuie — tliat involving a radical cross be- 
tween lac't's phvsitallv lar lemovvvl lioiii each other. Such crosses in- 
volve much more obv ions phvsic.il lesultsand. consec|ucntly. much more 
sei ions social elTec ts. Mie h\ In ici c all ies a nudange of contrasting physical 
Icaturcs deiived Irom lioth parent slocks and is phvsitally distinct from 
each of them. When phvsicalK diveise races have crossed, the mixtures 
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have usually taken place under conditions of social and political and 
economic inequality. The parental races have usually differ ed in language 
and culture as well as in physical charat tei istics. One of tlie lar es, usually 
a “WMiite ” subrace, has (onunonly been in the |M)siii()n of a dominating 
group, regarding the other as an inferior or even ser\ile class of the 
[x^pulation. I lent e. tire unions that have taken place between members 
of two sucli races ha\e usualK been frowned upon by society and ha\(‘ 
been more or less irregular, ckuulestine. and illegal. It follows that the 
offspring of such matings find themselves in a c kiss that is not oiiK 
physicalU anomalous, but soc ialK stigmati/c*cl. d'liev are disowned b\ 
both patent stocks or drixen to throw in their lot with the* socially and 
economic alls submerged racial group, unless the\ manage to woik out 
their own saKation in isolation. 

In order to discourage these socialU cliflic ult matings, laws ha\e bee n 
passed in manv st.ites of this countrv forbidding maiiiagc*s between 
Negroes and W hites, and there has grown up a psc'udo sc lent ilic pio|)a 
ganda based upon the alleged detr inrental biological elite is c»l radical 
crosses. This we must evarniire brieflx. (aossrrrgs of animals of dillc‘ient 
species are rroi alwaxs fertile, siirce the species ma\ diller too much in 
their stru» ture and their plixsiologs. Irr <i number of other cases animal 
hxbrids sliow sterilitx in the male's .inci parti. il or cc>m|>lc‘tc‘ Ic itilitx m 
the fenr.des, 1 hrs is the condition nr crosses bciwec'n the butl.do. the 
\ak. and the domestic cow.’ ’ 

Of course, the mule is the most notorious e\am|7k* c)| .i \igoious hut 
sterile hsbricl. W ithout troubling tc» sur\e\ the tecining hslnid popnia 
tions of the world, cert.irn iheorisis foimerh maintained, osir ic h like'. 
th.it w ide r ac i.il c tosses .n e eitirei sier ile or produc e oi nc r \ and b.n ic n 
hybrids like the mule. Sue h being the c .ise raclic .il r .ic e rniMurc s we re im 
im|)oi t.nrt. I his view, liowevet. could not be m.iini.dned lor long in 
the l.ic e of the l.ic ts. \ti ic . 1 . for c‘\.imple. c oni.iins millions of inhabit.mt^ 
who mas be callc'd ".Negioes' oirls lis coiirtcss. 1 Ires are icalls Ne- 
groids’ showing sal ions piopcn irons of White* .nid Negro blood I hese 
Negroids include* mans c)t ihe most sigorous .incI Ir.irds jrc'oplcs ol the* 
continc'nt. In the I'niied States, ilie so called ■mulatto*’ c l.iss h.is m 
creased with enormous rapidits. In the popul.ition r.itc’d as “Negio 
b\ tire gatherers of the rnited .Slates (iensiis, not more* than one* filth 
mas be ap|)ro\imatc*lv lull blcMnled Negroes. Ind<*ed. this is .1 most liberal 
estimate. 

In s[)ite of this rapid growtlr of tire .Negro W hite mi\ed popui.rtiotr 
there has persisted in some (|uarieis .1 siispic ion that the offspr ing of sue h 

laj Ibid., p lf)2 
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crossing aie physically inlcrioi to the j)arent stocks and lacking in 
vitality. In the iihsence ol reliable statistics concerning the proportions 
ol Negro <ind White blood in the so-called “Negro” population and of 
the biith tales «tnd death rates ol nii\ed Negicjids as compared with 
full'bloocled Ntgioes, this siispicic^n cannot be clelinitely ccjnlirmcd nor 
allayed. Nevertheless, I do not think that the nc^ticjn of the physical and 
c c^nstit lit ional inlet iority ol the hybrid can be seriously entertained. 

In 1910 . the statistics ol Indians ol the United States, both of pure 
and ol mixed bicxxl, weie (arelully analv/ed by the Bureau cjf the 
Census under the s|)e( ial supeivision ol Prolesscjr R. B. Dixon. The 
tigures cleaily demonstiate that mixed bloods shejw less sterility, larger 
numbers ol c hildren pet lamily, and greater vitality than the pure blood 
lncli«ins. Studies ol the physical leaturc^s of Indian-White mixed bloods 
earned on b\ Piolessoi Iran/ Boas, Dr. Louis Sullivan, and others, are 
inlet (‘Sting lioin the point ol view ol the inhei itance of indi\ idual physi- 
(41I ie.iimes and gi\e no indication whatsoc'.er that the hybrids are 
phssically inlerior. Hall-bicxtds are usually taller than cither parent 
stexk and thus show Iwbtid vigor. 

Professoi Fugen I'isc her inv esiig.ited the crosses between Hottentots 
and Boeis in southwest \liica and loimcl the otlspriiig to be taller than 
either paicmt lace and to exhibit a high fecundity and vitality. Roden- 
w.dd has studied the* matings betw ec*n the natives of Kisar, an island in 
the IndoM.davan At c hipelago, and Dutch soldiers. Here again, the 
same results weie obtamecl w iih res[)ec t to the satislactorv physical status 
o[ the hv 1)1 id. In PoUnesia, Shapiro has studied the mixed blcxxls ot Nor- 
lolk Island, clesc end. mis ot the I nglish mutineers ol the warship Bounty 
and rahiiians. Aliei live geneiaiions ot inbixe^! ng. these people are a 
phvsu.ilK Mipeibgioup. i.dlei than the av erages ot Lnglish and Polyne- 
sians. Sinul.ulv, in Hawaii. Dunn and I c)//er and Sullivan havescruti- 
^li/ecl the iniei mixture of Polvnesians v\ith a number ol iMiic^pean and 
Asiatic stocks. In these c losses, hvbiici vigor in si/e is nc:)t consistently 
shown, but none ot iluan indicates an inleiior status on the part of the 
mixed bloods. 1 lie laiiei inv.uiablv show a high r degree of fecundity and 
a death rale below ili.it of the full bicxxl Polynesians. 

.\ detailed discussion of the fascinating subject ot race mixture lies 
outside* ol the* scope ol this liook. I heit' are now avail 'd)lc to the student 
several .uitlioi it.itiv e monographs n radical crosses and inoie aie in 
piocc*ss of pu bl ic .1 1 ion. I lu'v show clt*arlv enough that wucle lace mix- 
tures prcxliue in some inst.uues livbrids rc‘sembling one or olhei ol the 
pareiit.d stcxks, but more olteii ivpc’s displaying a combination of fea- 
tures drawn fioin .ill ol the* race's involvexl in the cross. Occasionally, the 
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combinations blend into new and apparently stable types. There is no 
doubt that new races may arise Irom such miscegenation. It is possil)lc 
to observe offspring from the crossings ot primary rates who present 
combinations of features that are strongly rcministciu of those found in 
the great secondary or composite rates. For e\tmiplc. some blentls ol 
White, Negro, and Indian blot)d piotliue intlividiials who closely re- 
semble Polynesians. 

Racial (Quality 

Nt) physical anthropologist can rank the existing lates ol man within 
an evolutionary hierarchv in tlw ordei ol their distant es t)l tle|).iriuie 
from the anthropoid a[)es. hetausc each late shows its own t omhinaiion 
of anthropoida!. [)iimiti\e human, and aiK.uuetl spetiali/ed tharatteis. 
There is no wa\ of weighting these \aiiousl\ e\ol\ed i.uial leaiuies so 
as to arri\e at a \alid appraisal of the tonipaiative twolutionan status oi 
a particular rate. I he piohlem is somewhat iMsier when one deals onlv 
with skulls and bones, but even heie it is a piecaiious husiiuss.' \i- 
tem})ts tt) giatle tspes at cording to theii e\oluiionai\ ih \ elopnieni ha\e 
a certain \alue in studies of ancient tonus ot man .mtl ol the apes, hut 
when applied to ct)ntem|)orar\ rates the\ st i\e no hettei pmpose than 
to stir up emotional anti atrimonious (ontio\eisies. 

The cultural capacities, menial abilities, tempei .unenial chaiattias, 
and geneial behavioral tendencies ol ddleient races can haidiv be* de 
lermined befoie .igrcement is rc.ic bed upmi thr- he i ediiai v phvsical 
criteria that tlelimit s.iid races. I hen the .ictual laiial giou|)s must he 
isolated and studicti with rc*s|)ett to their coinpaiative endowments ol 
these intangible and absiiact tpialities. .None ol tluse |>i i i ecpiisites loi 
a scientilu ap[)iaisal ot the vaiving tpialities ot diiUiciit lates h.is vet 
been reali/c'd. Pariituhul). theie are no ol>)e*iiive scientilu tethnupies 
for the measutenicnt of intelligeiu e. teinpei ament, ccoiiointt capacitv, 
et cetera, that are capable ot intlist nminat(‘ ajiplu ation to people s pos 
sesAing raditallv different cultutcs and living tmdei diveise (ondiiioiis 
of ctonomic and social envininment. Some piogicss has indeed been 
made in the devising ol non literate, univeis.d. intelligent e tests ap 
plicable to all peoples in whatever env iTonnu nt . Results ol sut h tests, 
however, cannot )et be aciepted as iiiie appiaisals ol latial tpialitv. 

As a matter of fac t, the cultural, mental, and behavitnal torrclates of 
such broadly varying licreditarv gioups as laccs scern. in any event, to 
be of very slight im|X)rtan(e. In so fai as heirdiiy is a determinant t)l 
these capacities and activities, it is one’s own individual inheritance (hiv 

tn Cl, tf#K>lon. " I hf A^ymmnrual C h.ir.uici of lliitii.in K\oIiiiinn.’* pp I2.5- I5I. 
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uni(]uc gcnit combination) that is all-iinportant, and beyond that, in 
diniinishinj^ ordei, (aiuilial inheritatue, gcograjihical group inheritance, 
national inheiittince (in so lar .is nations are inbred groups), and only 
lastly, and almost insignilicantly. racial inheritance. 

It is piactiially impossible to al)stia(t intelligence, social efficacy, 
economic (<i|).uit\, tempeiaineni, el cetera, Ironi the web of cultural 
enviionment in whiili thc*se (pi.ilities arc entangled. The metaphor is 
not good; inielligeiue is more like a (oniplex c^rganic chemical com- 
pound that (lelic’s anaKsis and cannot easily be bre^ken down; we know 
th.ii it has hc’iediiy and en\ironinent in it, but how much of each it is 
impossible* to say. 

An inbreeding group within a certain geographical area produces a 
(uliure. p;iiilN as the result ol what has been transmitted in the wMy of 
(ultural knowledge handed down Irom one generation to the next, 
pal il\ as a i (‘suit ol outside Ixn i ow ings — the whole adapted and modified, 
e\en directed, in kirge measure, by the necessities ol physical environ- 
ment. ibis culture, ol which the indi\idiial is a part and w’hich his 
gioi'p ..4 k 1 his am estois ha\e piocluced, moulds him into one or another 
ol the loinis acceptable to the gioup. Men make culture, and then ciil- 
luu* lemakes oi unmakes men. It soon becomes difficult to determine 
w hic h c omes In st - - the hen oi the egg. 

1 h.i\e spent a good deal ol eiloi t .md lime in selecting, by |)hysical 
sorting 1 1 itei la. moi |)!iologi( al tspes ot c riminals so as to produce racial 
OI subiacial g]on|)s. and then examining these groups to ascertain 
wheihei oi not the\ ha\e dilleieni ciiminal piopcnsities. as showm by 
naime ol ollense committed.’- I here are indeed some interesting 
“lac ial ’ diliei cm es. but these pale into insignilu .♦ ^ce in comparison with 
the rcmaikable \ aii.it ions that aie con elated with nationality (or even 
with state ol bnih and im arc ei aiion ). Natiomil differences in tempera- 
^leni. in |)s\(holog\. and m bih.iMoi aie, I am sure, protoundly im- 
poiiani. because iluw aie the resultant oi the continual interaction of 
(ultuial .111(1 biological loices. A national group is an inbred biological 
group. iisualU <»l mixed r.u ial .miecedents but presenting peculiar 
blends oi specific plissical ,ind mental c omliintiiions. Such great bio- 
logical (‘iiiities pioduce a culiuie in c onfoi iiiiiy w’ilh their innate tend- 
encies .111(1 with the lecpiiMic's c)t then plusical en\ ii onnient. This cul- 
ttne in turn ic‘nds ic* select for suivival and lor success within it only 
those* to whom it is nitcdlec tualK. tempeianienially, and socially con- 
genial. rhe ciiltute thus .uceiiiuait^s the culture-making peculiarities 
of its own oiigin.iting stock. It tends to make them culturalK homozy- 

lUifilon, ( rtnir arid f>|> I'Ol 
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goiis, by eliminating the hetero/ygotes — the noncomformists in both a 
hereditary and an environmental sense. Thus, nationality is really moie 
important biologically than race, betause it produces culture and is 
made the thing of that very culture. Races have no culture. 

The whole j)rol)lem is no meie matter of environment; if you hope to 
reform the German people by changing their culture, you are up against 
the fact that their lulture is what thev themselves, by viitiie of thcii 
peculiar hei edits and the e\igenci(‘s of their physical environment, 
have ( reaied and what suits them, \fter all. it is, in the fii st insiaiu e, man 
who creates culture, and he makes of it wlnii he wants and he likes. 
C'hange the bleed, if vou want to alter its beh.ivior. 

Science c.in nnike no valid assertion that this or that lace is eitlier 
su[)erior or infeiior to another. Foi that ni.itter. it is e(|uallv unable to 
put forwaicl the claim that all lac es are ccjual biologic alls oi in c ultural 
capacitv. We know th.it in everv race theie exists a i.mgc* of mentaliiv 
from idiots to geniuses, with main moie of the foiniei than the* lattei 
and a regrettable piling u|) of tlie lic*<|tiencN curve in the .uea ol low 
intelligence. I hese i.mges of ment.ilitv in the diflerciii iacc*s overlaj) 
to sue h an e\tc*nt that, if we c on Id i cmIIv put .in ac c ur.ite .nid c oinp.nablc* 
test into ellect wherebv to deteiinine them, ue might lind them to be 
vvhollv coincident. On the othei hand, ilicie might be some gicMtci or 
smaller lacial differences. We v\oulcl f>eitei won v about flu- imbeciles 
and morons uithni our own race ^if we ha|)pc*n to know wh.n ih.it i.kc* 
is) ilian to make specious judgments c one ei ning the' inleiioiitv of .ilicn 
races, whose membeis dcmbiless feel exacilv the* s.nne .iliout us. 

In common with .ill leput.ible .inthtopologists. I .ibhoi the' vicious 
ncinsense about i ac i.il inc*c|u.iliiv , .nid p.ii t ic ul.n Iv ‘Not die ' oi ’.Vi v.m' 
su[>ei ioritv , put out bv (ic iinan piop.ig.nulists ,ind bv c)ihc is under the 
guise of anthropologv. Franklv. I do not think th.it the (.eim.in .intlno- 
|K)logists wlm emitted this stuff evei believed it themselves. I hc*v meiel^ 
yielded to politic.il ptessure and vs rote wh.it thev were oiderccl to wiite. 
No intelligent person with .i sc ietiiilic iiaining in .intln c)|)olog\ h.is .mv- 
thing Imt scotn for these unfounded claims, fan.itical i.ivings. and lakc'd 
tacts. I heit pinf)ose is sinijily toaiouse the prejudice of ignotant people 
of their own race against alic*n rac c*s in order to jusiifv aggicssion. con 
(|uest, robberv. and tnuider. These .ibsuid piev.n ic atioiis .incl foolish 
llicories recjuiie nc) scientific rcdiitation, because they arc* intended lot 
consumption and belief by pet.sons of such low intelligence th.it cvi 
dence. prcxif. reason, and riuth itself mean nothing at all to them. 
Anthro[K>logisl.s only waste their time when thev indulge in hvsteiic d 
polemus against *‘rac ism” on the giotind that it has no sc ieniilic jusiilu a 
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tion. Of course it has not, nor is it intended to have; it is meant to 
influence minds impermeable to scientific reasoning. 

Rac ial prejudice and racial discrimination arc not likely to disappear 
as a result of the possible findings ol scientists that all races are equal or 
that diflei elites between them aie insignificant. They arise from the 
desiie ol low giade luiman beings to dominate and ex[)loit their fellow 
men, and they ser\e meiely as convenient excuses for such evil behavior. 
1 hese prejudices and disc i iininaticms can readily be transferred from 
lace to nationality, to sot ial class, to religious faith — wherever competi- 
tion between human beings exists with lesulting antagonisms. They will 
not be ( 111 eel U) pieacliing noi by the writing of learned treatises on racial 
anthropology. 




Part VI. I he Anthropology of the Individual 


The Problem oj Classification 

Any kind oi .1 hinn.in <>rou|) is made np nt individual units, and we 
(annoi hope* to inuh*! st.iiid ;^roup |ilicnonit:iui, hioloi^ical or social, un- 
less we ha\e an at (mate kiiowledi^e of the ( (jnstitutional endowments, 
person. iliiii s. nientai ecpiipiiu nt, and sot ial capabilities of the individuals 
w ho ( onipose the :^roiip. The stiuh ol the anthropology of the individual 
mas he tailed t oiisi iint ional anihit)polooy or constitutional psychology, 
hut, howexei it is n. lined, it retpiiies the combined skills t)f the pliysical 
anthit)pologisf , (he inetlital prat tititmei , the i)sycholt)gist. and the soci- 
t)Iogi>i. ail applied MiimlianeoiisK it) single individuals. 

I he iinmcdiaie pin pose ol ( onslitulional anthropology is to diagnose 
the ( iipabilii ICS ol (he indiv idnal liom e\eiy relevant scientific approacli, 
to the end ol guiding him toward (he int)st sutcesslul and useful life in 
hiiin.m so( letv di.ii is |)ossible within the limitations of his physical and 
menial endow nuni. An ultimate .md nuu li more important purpose is 
to deteimiiu the i elat lonsli i p bciwceii tiie human organism and human 
behavioi in onh i to im|)io\e boih 1 he student of the human constitu- 
tion lielieves that the behavioi of the indiv idu.d is the resultant of two 
sets ol tones oiganu and envnonmenial — o> which the former is 
piimaiv .md the I. liter siiond.nv. 1 veiv human being has organic po- 
lenii.ilitus that .ne limited bv his heieditv. but the full realization of 
rtiese potent i.il It u s m.iv be previnted !)v .idveise environment. An im- 
piovemeiii ol the hereditv ol an individual already conceived and born 
mto the woild is obviouslv impossible, better heredity can be achieved 
onlv bv .111 .ipplii .iiion ol geiieiii selection to man, except in so far as 
ui optimum enviioiinu nt lot everv indiv idu.d mav alfect tavc^rably his 
lepiodnitive adivitv It is the lonviciion ol manv a phvsical anthro- 
pologist. m.inv biologists, and soim* psvchologists th.n human behavior 
m gciieial c.mnot be subsiantiallv improved unless individual human 
nigamsms aie lietteicd in (piabiv. eithei bv eliminating the degenerate, 
inleiioi, .md i hronit.illv discMsed, oi bv .ipplving the science of human 
genet i(s attu.dlv to brt'cd stocks th.it .ire indiv iduallv supeiior animals. 
I he social pio!)ic*ms ol m.in ivill nevc*i i>e solved bv meicl^ tinkeiing 
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with human institutions and trying to temper the blasts of environment 
to hereditarily shorn lambs. 

Without regard for tliese larger problems, it is evident that every per- 
son who manages to gel along in this world has to do so on his organic 
own. His health and his survival depend upon his (onstiluiion, bailing 
en\ ironmental aeeidents. So physic ians, Irom the lime ol ni|)|) 0 ( rates 
onward, have been living to arrixe at some method ol c lassilsing liinnan 
plusi(|ues into ivpes that ha\c signilicaiKe from the point ol \ iew ol 
disease susc epiiliility and immunitv. both organic and luiutional. 

.Now, e\er\one who has tiUkled this jiroblem lias come to .dioni tiu' 
same solution ol it as \ou \ourself (without any necessaiy knowledge ol 
anthropologx or medicine) would leach instant.uu*ouslN il \oii weie 
asked; “What aie the nuiin t\pes ol human bod\ build?” \'oii would 
answer: “Eat. mediimi. and thin.” II son wcie .i scicaitist son might 
dress up these* (*itegoiies in high sounding names, such .is ”|)\kni(.‘’ 
“athletic.” and “asthenic.” or xital,” “motixe.” and “ment.il.” .ind sou 
might elaboiate their desc i i[)l ions, ^’ou would pioh.ibis lememhca the 
w’ords Shakespeaie put into the mouth ol |ulius (lacs.ii lendeied 
It ite bx lepetition, but still tlie most piolound c oust it ut ion. d obsei cat ion 
to be louncl in liteiatuie. Exeiv keenobseixei ol men s .ippc.ii .me e and 
their behaxioi is a c oiistiiuiional psxc hedogist without knowing it. like 
.Monsieui |oindain. the unwitting speakci ol piosc* The tiouble is ih.u 
Hip[)o<iates and Shakespeaie .md xou h.ixe .ill got so l.ii.‘ .md. until 
recentlx. no medic .d. ,inthTo|)ologic .d. or psxc hoh^u .d student ol the* 
human c oust i tut ion b.is mitdist.mc ed the .me ients .md .im.iiem s. 

I he first re(|Uiiem(‘ni loi the sc ic iic c* of the Imm.m consnimion was 
to establish some* simple and d<‘lmite dc*sciiption ol the’ Imm.m hodx 
build txpe-s. ill terms of indices (Or lel.iiions ol one dimensiDii to an 
othen or in spec ilir c.itegoiies of moi phologu .d x.iii.ition. oi m both 
( oin billed. I he \ isii.d mi pi cssion ol obesiix .01 of l.mkmess. 01 ol muse 
lar and [loweilid build h.id to be leduced to some scale ol mcasuiement 
that would pcamit .ic c urate c lassitic ation of indix idiials. I Ins i edm t ion 
of bodx build txpes to a measiiiable scale pioxed to be .1 most dilln nil 
task .Manx stuilents of c oiistiiuiion dex ised all soils ol indues some “I 
them most elaborate and inxolxing the iiiaihematn al iiianipul.ilion ol 
a half do/en 01 moie ol measurements- but none of these indie c*s seixed 
.satislac torilx to delimit c lean < til body txpes. I he besi of them was. and 
is. the height dix idrd bx the c ube root of weight. (.Since st.ituie is a lineal 
measure and weight a xolumeiric measure, a belter icsult is obtained h\ 
comparing stature to the t idie root of xveighl than to i.iw weight.) 

Most of the medical students of constitution, growing weaiy ol taking 



AN THROF’OLOGY OF THE INDIVIDUAL 665 

numerous measurements and calculating indices and then finding that 
these tedious prex esses lailed to differentiate the clinical types or the 
huild ty|)es they were able to retogni/e at a glance, abandoned anthro- 
ponietiy «ind leverted to simple I'lnd crude judgments, placing each per- 
son in one ol ihiee, oi at nuist lour, categories. I hen it was found that 
many persons would not s:uisla( torily fit into any such oversimplified 
s( heme, and that most ot t!u* medical or psychological relationshi[)s to 
saiious build types could not be picned becauseot a lack of a sound and 
(lexil)le sc heme f)l ( lassific ation. 

It is inteiesiing to note that the demand for a workable techniejue of 
indi\idual aniln oj^jology arises iiom the needs ol clinical medicine and 
IS in no sense* due ic) the initiative c)t |)ersons |)rolessionally engaged in 
physic al amlnc)|)C)log\ . I he latter have always been few in number (and, 
one must .idinii, larhei limited in theii cjutlc)ok), being preoccupied, for 
the most pai t. with studies of lac es. ol lossil man. and of sue h ]dicnomcna 
as gtowihd Diagnostic i. ms and even gc)od general practitioners, |)rc)b- 
ablv Irom lime nnmemoiial. have been accustomed to associate the 
occ’.MicovC ol ceiiain c onsiii uiionai diseases with the physicpie or type 
ol the patient mc)st liable to them. Indeed, many physicians depend 
Lngc’lv upon the bodv build and appeaianc e (A the jxatiem to guide them 
towaid a diagnoNis of the* maladv horn which he is suffering. (Conscious 
ol t lie inadecjuac V of ilu n viMial nnpi essions of bodv tvpe, but well aware 
that in some \sav oi otliei tvpe is diieclh correlated with |)athological 
SUM c*|)iibilit V . liu'se clinicians sought Irom |)h\sical aiuhro[)c)logists a 
workable and sc ic ni ilic tec hnicjue loi cletei mining bodv build tv|)e. They 
got viitiiallv nothing, the v asked lot l)iead. anJ we gave them a stone 
(and 1 I gilt be tween the c vcs. at that c So the inech al men were lorced to 
stumble along with then "clinical !nnu hes, oi lodevisecrudeaiuhro- 
ponuti ic methods ol get ting at the* tv j)e's ihev s. w but could not measure.* 
W ithin reeeiif ve.iis. a c l.n ilie ation ol the muddle ol cc^nstitutional 

’ I he n<*c r\<c’}>i fiuni this siiittiirc. In his south (191(5). he 

n( }uil»liNhinv: -c hN|tcuntu.i! .mil t lu f.uriioiiN .u IicIl* upon the cllorls cif two 
(list in^iiishra Hosinii \linui.iiw lo < st.chlivh .c tlichoiiniiN of !■< Jv ispe's hcIl)i^olous and 
.11 n«\tnous “ 1 hr « l.i^silu .ii km\ \s .in souiruh.il n.ii\r. il p(»lulalc*cl a lon|g-gullccl t\pc of 
in. in with .1 di);c*sli\r ti.ui pUMini.il U tiiird toi thic iim^umpiion of huge .iinount.s of coarse 
\rgri.ihU' f.MHh .ind .i shoit gniud Opr hrtui tutrd fo» llie ihgcstioii of animal food. Sid)- 
Mipirni studirs of thr Irngtii .d thr inUMincv in man h.nc furmV :*d a good deal of snh- 
Mantiainm f.»r this ihroo It w..> noc nnli’ h.s author luul hcconu deeph iinoUcd in the 
s«u(l\ of tnminaU that he Uijan nIowIn to iiiuige fiom his Ri|> \an Winkle oldiMOUsness to 
(lie iniporlaiif r ol indix idual .iiilln«>poh>gN i.il>i>ul 

• A pionc'ri in consinulion.il nuilunu* in iIun lountix. Dr (icorge Draper. iiiHiatcd the 
( <mMHuii.m.il ( hnii at tlie rirshMriiaii Ih^^pHal in New York Cii\ and was the lirsl to 
nigaKc the srn.crs of phxM.al anihropologiMs .w ugulai memhei^ of h.s sialf nraper s cem 
trihiiiions to the studs ol ihe liiiman lonstHotion have been numerous and xaluahlc. (Cf 
llihliogiaphs ) 
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anthropology has been offered by the brilliant work of William H. Shel 
don, a psychologist fully qualihed also in medic inc and conversant with 
anthropometric techniques. As yet the system ol Sheldon has not been 
w'idely adopted, but, in the present writer’s opinion, it is destined to lorni 
the basis of future researches in this all important field ol anthiopologv, 
with, doubtless, some modilications and additions. 

Sheldon's coniiibutions to constituticjiial aiuhio|)ologv include; (a) 
a new concept ol the interrelationship ol factors or coin|)onents that 
determine the physical ty|)e ol the indisidual, (b) a new tc*chnic|uc loi 
the anthro])ometric and moi phologic al classification ol l)0(!y t\|)es, 
(c) a Scale lor remperametu. based upon (iO traits asceitained to be 
coiTelated with the various somatotspes (bod\ build types). 


I'he Shrldnn S\stetn of S()matot\f)ni^ 

THE COMPOMMS Ol SOMATOIVPIS 

The teim 'soin.itotvpe " i(ireek, scnn.i, smnatos. “bod\") is used 
by Sheldon to designate the \aiieties ol the hutn.in ph\si(|iie rc'cog 
ni/ed undei his s\stem. I be dilleieiit somatot\pc‘s aie deienninc‘d bs 
the \at\ing expiession in the individual oiganiMU ol tlnee bodilv coin 
porients of so u< one: endomorphv . rnesomoi phv . and cc loinoi phv. I* inlo- 
rnoiphv implic's a trend touaid the piedoniinaiu c* ol soli roiuulness 
throughout the diffeient legions <»l the bodv and |)aiO(ulail\ a mas 
siveness of llu* digestive visceia It is s(» named because the digestive 
visceia aie deiived einbi vologic alls pnn(i|)allv horn the* innei geim 
layer, the endoderm. Mesomoipbv icdt‘is to the acceriiuated dev (‘lop- 
men t ol ( ertain bodv sti ui on es dei iv eel li om the eiid)i voni( mesodei m. 
particularlv bone, muscle, .ind connective tissue Ictomoiphv means 
predominance of sin lace aie.i relative* to bulk and ol the bi.iin and 
central neivous svsiem relative to mass. When e(tomoi|>hv is m tlu^ 
ascendanev. the bodv build tvpe is lineal ,ind li.igile, tlie seiisoiv e\ 
jKisure to the outside world is telativelv gicalest; the individual is 
“skinnv.” I he skin and the neivous svstem take their oiigiii fiom the 
cmbrvonic ec toderni. 

Sheldon's teiminologv is new. but the genet al ideas of the ifnee ccnm 
ponenLs arc not dissimilar to those of other c oiistitutional siudcmis 
Roughly, the term jivknic r'comp.u i”) used bv the ('.enuan. Kretsc hmei. 
corresponds to Sheldon's “endomorphic," but extietnes ol the develop 
mcniof ihiscornponeni fc ailed the ftist c omponeiit. because it is pi itiiaiy) 


■ Shftdon. Slr^cnn. nivt I iifkrr Thr ^'nrt^ttr% nf Human I'hwiqtir, pmsttn 
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are not compact, but round, soft. .)( relatively low density, and feeble 
Kxtreme endomoiphs have small bones and loose flabby tissue; they 
float in water. Kretschmers “athletic” type is e(]iiivalent to the meso- 
.norphu preclominanc e in body types with big bones, massive joints, and 
heavy muscles. I he term “athletic” is functional rathcT than structural 
and lacks the prec ise morphological connotation ot “mesomorphic.” As 
.in efjuiv.ilent cri types in whic h Sheldon’s third component, ectrrmorphy, 
piedominates. Kretsc Inner used the teim “asthenic” (“weak”). It is cpiite 
tmsuitable, since peiscms of body builds in which slenderness and 
linearity arc mat keel are lrec|tientl\ tough, hardy, and spry. 

Since all ol constitutional anthiopologs depends upon a clear con- 
ception of the anatomical details obsc-rsable in the full-blown develop- 
ment ot the thiee c cmiponents. u hen eac h is predominant, an abbreviated 
check list ol the inspec tioiial triteiia lor adult males is given below."* 

Dominance: Enclomorplu (first foinponent) 

(ic iici al ( Ih.ii a( it i s 

.Soiiiu ss, loinulnt'ss, laicial and anicio-postcrioi diameters of trunk and 
ex^r^’inilics lend loNsaid ctjualitN 

Ca>n( c‘nir*iiion ol mass (cniial. jjiedominant e ol Noiume — trunk o\er 
cMiemilies. alxlouu n o\< i tlunax, pioximal se^im nis of limbs o\cr dis- 
tid >( j.;menis. Roundiin^ and “hammint^*’ ol up|)ei aims and thighs. 

Soh l)<id> loniouis No muMl(‘ leliel. Skin. st)li. smooth 
1 lead and Net k 

Iltatl lame, olun ap|)io.uhing Nphtiital. late wide, lower l)readth ap- 
pioxnnaiint; up|)ei, ik t k short, loiining obiusc angle with chin. Short 
iitise. ( h)s( 1\ ing eai s 
'1 I link 

R(laii\tl\ long, (lust \Mtlt ai b.ise. \\aistline high and taint; greatest 
b<>ti\ breatllh ab(»\e pt lviN, wide angle ol libs u.t ^uinum (breastbone): 
soint dt \elo])meni ol bit.isis m male, liunk lt)o^s inllaied; no dimpling 
oi suit s oi butiot ks 
Fxiieniilits; 

Shoi i. lapel ing limbs. \m ak. small h.nuls and Itei. oute r line ol thighs and 
tal\es in htmial oi tlois.d \ie\\ shows leminine tui\es 
Skeltion 

Small bouts, wiih ihin ttiiiex. no exitinal boio jnojections. Wriebral 
(olumn ap|)i.nN itl.iiiNeb siiaight in puilile insie.id ol S-shaped. Hard 
palale witle. low. ji.nabolit 
I fail . 

Hotl\ hail noi ex(essi\el\ tIeM ' ^rd. pnbit hair o! leminine pattern; 
inassi\c* t lu'si h.tn lait'. itndtiu\ low .ml jnt'in.iiure baldness, begin- 
ning at (town anti spieatiing into iiiile. Ollen liair is line and lies 
sm(M>ih. 


* «>n .ShrMon. Sto aiul Imkcr op la- 
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Genitalia: 

Small, underdeveloped; iindescendcd testes common. 

Dominance; Mesomorphy (second component) 

General Characters: 

Stpiareness, hardness; lateral diameters huge, anteroposterior mucli 
smaller. Rugged. massi\e muscling in high relief. 

'I'runk hea\\, limhs niassi\e. Skin thick and coarse with conspicuous 
jH>res; tans deepl) and readil); deep, n)aise \vi inkles. 

Head and Neck; 

Head vaiiahle in si/e hut al\va\s massive in honv striuciire and heavilv 
muscled; hrow-riilges. inalais. and jaws tliick and hi‘a\\; eithei hiaclu- 
cephalic or dolichoc ephalic and oi \ ai i.ihlc height, i)ui olien low l>i(>\\(‘<|, 
wiili lelativelv gieat lacial mass as compaied with hiain-case, head oluii 
appears i uhic al. 

Neck usuallv long with excess of latetal ovt'r aniei o posiei loi diametei; 
p\randdingol powt'ilul ti ape/ius muse It s on l)oth sitles 
Nose long and hroad at Ijase: lips thick and Inm. 

Trunk . 

Massive and promineiulv must led. hut with m* c oiu end at ion ot mass, 
thorax piedominant ovti ahdomt^n in volumt. wide* at top. hi oad sIkmiI 
dels, lateiallv piojecting hetause cd gn at cU Itoid dev eio| )mt‘ni. olicn 
appealing low and sloping bet.iust' oi pvi.imiding ot iiapc/ius imisr Irs. 
heav V . prominent t lav u les. abdominal muse les tbu k and pi ominent with 
nuistulai iippling at Poujiait's ligament, mustid.ii dimpling ot sides ol 
butiotks; low Wtiist. 

Exiremiiies. 

M;issive but ol v ;ii iable lengt li . distal seg nu nts it lativeh laige .ind heav \ . 
thick lieavv wtists, h.cnds, hngtis. loir.nm thickiuss mav ((ju.il that ol 
u))pt‘i aim 
.Skeleton: 

I hie k. heavv bom s; l)ig )oinis. iil»s stiong and Ik aw .it intc i mediate 
angle with \eiteljial column and siciniim. spine lelaiivclv stiaight m 
thoi .u It legion, but shaip iiiwaid bow in lowci lumbai legion, accentu- 
ated bv piominent mustulaiitv of buttocks 
H.iii 

Cienei.dlv coaise, tint mav be* luxuiiant or sjiaise; hnsutism v.n iable. 
iisuallv not mai keel in extiemc' mesomoi phs. masculine patieinol puliic 
hair, baldness vai i.ibic' .ind whe^n prese nt iisu.dlv begins in liont.d legioii 
C*enitalia 

W’ell develo|>ed; thick, fnm scrotum 
Dominance: £cComor]>h> (tliircl compoiieni) 

(General ( .hai ac tei s: 

LincMi itv . fiajl^dirv ; small dc lic aiC' bom s. slight, "tlueady" muse les. clt.im 
eteis sharply reduced, especially the aiiiero posiei loi . lel.iiively shoit. 
.slender flunk and long leg**; stature' not necess.ndy gre.ii. skin (bin. div. 
loose, sensitive* icj cold and heat, pale; bums and peels, does not leadily 
tan. 
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Head and Nc(k: 

Head slight with relatively small facial mass; features small, sharp; face 
olu'ii triangular with delicately pointed chin; low, narrow, sharp nose; 
thin delic.ite li|)s, u|)pe) parts of cars projecting, lobes attached; under- 
developed jaws, (oust) i( ted palates IJ-shaped; light skull with small 
l)!ow-ridgt‘s, often vc'iiic.il oi bulbous frontal, flat top, sometimes scaph- 
oid. projecting occiput, usually but not invariably dolichocephalic; 
slender neck, often appealing inadecjuate lor support of head. Neck 
piojecls foiwaid, Ijotli ditimetc^rs small and almost ecjual. 
rrunk; 

Relatively long ihotax; drooping, narrow, rounded shoulders, marked 
clavicular hollow; no muscle iclief; flat, narrow abdomen and chest; 
under weight-gaining diet abdomen protuides below navel. 

Extieinitics. 

Relativcdv long in distal segme nts; weak thighs and upper arms, fingers 
and toes usuallv long and fi agile, joints small. 

Skeleton: 

l.ight bones, delicate jjromuic'nt libs, acute costo-vertebral angles; 
scajiulae te nd to vving out behind because c>' inaclecjuate muscular siip- 
poit and padding, high, flat lumbar curve; sliarp thoracic curve, 
liair. 

K suali) fine <ind rapid in growth; body hair sometimes abundant but 
fuie-tc’xluied. b.ildnc ss laic*. head hair unruly, tending to grow in diverse 
diiections; jiubic hair vai iable. 

(.eiiitalia 

I'su.div Iiiicai. fiv p( I trojdiic ; long, loose sciotuin with lelt testicle sus- 
pc nded lower than i iglii. 

It IS evideiu that the extieine developments of cndoinorphy, meso- 
morphv, 4ind ec tomoi j)hv , respec tivelv. as listed above, arc iinlikelv to 
occur in nioie than a few indiv iduals of a pop’dation. Sheldons thc'ory 
of soiiiaiotv j)es leg.irds the three structural coi'iponents as continuous 
vaiiafrles. e.ic h of which attains some degree ot expression in every hu 
man oig;inisin. I he varitihles are to some cxient interdependent, since 
it is c)i)vious iliat excessive mesomorphv, tor e\am[)lc, can c^inly be 
leali/ed at the expense of the development ot the other two components. 
Ills scheme, thereloie. provides lor the c lassitication ot somatotypes ac- 
cording to the c oinhinai ion each [rresents ot degrees of expression on a 
giiided scale ot tlie three components Ibis conct'ptiial advance is j)ei- 
haps Sheldon’s most iinj)oi iant conti ibution to the study of the human 
c cinst itution. since it piovidcxs fc' de(initel\ deinaivated intei mediate 
tv|)es between the* tlnee obvious extrc'ines. I bus. instead of dividing the 
pof)ulatic)n into onlv three classes — forcing every individual into one ot 
triplet ProcrustcMii bc*ds— the somatotvping system recogni/es as many 
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body build combinations as arc actually encountered. An examination 
ol the origins and application of the Sheldonian ie(hni(|ue will demoiv 
strate the logit and the practicability ol this protedure. 

THE lEC.HNK^UE OF SOM A I OTVPING 

The series upon which Sheldon established his somaloty|ung pro- 
cedure tonsisted of I.OIK) undergraduate male students ol midwestern 
and eastern imixeisiiies. tanging in age between Id and 20 y(‘ars. Having 
experimented extensixelv and to his complete dissatislac tion with ordi 
nary anthropomeii ic technicpies ol taliper meiisui emenis. Sheldon clis 
carded these entirelv and dexeloped a method that lelies upon stand. ml 
i/ed photogi iphs ol each subjett. giaded morphological obsei x ations 
made upon these' photographs, and. as an adjuiui. measui einents inacle 
upon the negatixes \\ ith pin point tali|H*rs and indie es clei ixecl ilieielioin. 

I he photogiaphs consist ol lioiti, back, and side x lews ol the nude 
subject taken at a staiidaid distance, using a long lotus lens 
atid tc»iating the sub|et t on a texolx ing pedestal c onsti ut ted to moxe be- 
tween slops plac ed at intei xals ol 00 degiees. I’he photogi aphs thus taken 
are pracricallv bee horn optical disioition. 

Since the bodx is obxiousK a composite c)t sexcaal (list rete topo 
gHiphic legions. Sheldon dixided it lot purpose s ol int>i phologic .d ob- 
seixation into hxe areas ( l i head, lace, and netk. (2* thoiacic tiunk. 
(‘1) .inns. shouldc'Ts. hands; i h abdominal nunk. (”>> legs and Icci. 

In oidei to asc ei tain tlie lange ol xai lation ol cac'k t omponeni m c'ac li 
of the hxe bodx regions. Sheldon aii.tiiged |)iinis ol Ins photogiaphs ot 
1,000 subjects in lilteen ascending seiies. e.ic ii sc lies b.ised upon a ton 
tin nous glaciation ol the c-sti mated x.due ol one t ompoiicnt in one hod i lx 
region, made bv pic tuie to pic tuie c ompai isoii I le then set uied a sexeii 
|K)int scale lor each compoiu-nt in each legion, bx appi o\unat ing the 
mid-|Hnnt cif each range and subdixidmg into ilnce ccpi.il intcaxals on 
fM)th sides ol the midpoint. I hus each component in each legion is 
Moied licmi a minimum of I to a m.iximum of 7. ami the somatotxpe ol 
llie subject is determined ftoni the axerage oi modal scoie c)f each ol 
the three com[)onenis in tlie fixe legions combined. Fach somatotxpe is 
then re|)resented b\ a three digit combination, foi <‘\am|)le. 711 (ex 
trerne endomorplix ). 171 (extieme mesonioi phx ). 117 (extieme etio 
morphs), and 111 (a balanced plissicpie falling at the mid point ol all 
three .v ale.s;. 

In order to of)|eciily the somatotvpc’s thus dc tei mined b\ niorplio 
logit al grading of ifie three structural components. Sheldon used one 
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index derived Iroiii raw measurements (height/'cube root of weight) 
and 17 secured by taking pin-point caliper measurements upon the 
pliotogi aphi( films and expressing each as a percentage c:)f the stature of 
the siibjec t dirtx tly measured and reduced to the size of the film. 

1 le c laims loi this method, when canployed [)y an ex[)ert, an accuracy 
superioi lo tli.it c^f oidinaiy caliper measurements on the living, and 
it is certain that the results thus c)l)tainecl are at least as consistent, 
and probably more so, than measurements taken on the living subjc^ct 
over soft |)aits. Many physical anthropologists dispute the superiority of 
these photogiaphic measurements over standard technicpies, but the 
formei , at .iny rate, provide a statistical and metiic validation tc:)r the 
inor|)hologi( al or “anthroj)osco|)i( ” method ol sc oring, since the rc^sults 
obtained b\ either method are viitually identical. Actually, the soma- 
tolvping lechnic|ue ordinarily is piactised by experts without the use 
of the pin point mcasui einents, which leally add nothing to the pro 
cedme bevoncl a men ic substantiation and a b. ,is lot calculating mathe- 
nialicallv the significance ol the dillerences between soinatcjt\pes in the 
17 indices involved. Repeated expel imentaiion upon adecpiate scries 
bv indepeiuleiii observeis has shown that close agreement in the deter- 
ininaiion ol soniaioivpes can be secured bv persons conversant with 
phvsical aiiihiopologv and anatomv alter a bricl acc|iiaintance with the 
Mieldonian technicpie. I he method can be einploved with considerable 
aic mac v even bv individuals lacking previous tiaining in the superficial 
anatomv ol the human body. 

I videnilv. the theoi etic allv possible number ot somatotvpes when 
each ot ibice coin|)onenis is giaded Irom 1 to 7 is the total of permuta- 
tions and combinations ol numbers Irom 1 t(^ ' taken three at a time 
(7' Howevei, it IS de al that the c ombm. i -on or somatotype 777 

could noi occui. except in a superman, nor 111 m a viable individual, 
iiheldoii. as .i lesuli ol main ve.us' woik. has been al)le to isolate and 
dc’sc nbe onlv 7!1 som.uoiv pes ol the jioNsible .d.b although the range ol 
his senes does not probablv include all noii-paihological variations of 
the male phvsic|ue. to Sviv nothing ol rate jiathological and Ireakish body 
lorins.'^ because ol the iiic ()m|)aiibiliiv ol veiv high or very low’ values 
of all three components in one oiganism. the sum ol the digits repre- 
senting the three comiionents laiiges between 9 and 12. instead of from 

to 21. Sheldon has lound th.it person may scou as Icrw as 1 (the 
inmimum) in two comjionents. if he is 7 in the third, but he cannot 
le.u h 7 in more ih.in one component, and usually gets no higher than 

Slicldoii. Scevens, and I utker. op. at . pp. 60 (>6. 
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5 in two components. The somatotypes that actually occur most Ire* 
(jiiently. by Sheldon’s findings, grouped into 19 descriptive classifications, 
are listed in Table 10. 

TABLE 10. .\PrRO\IM.VrE I RI QI’ENCII S PER I (KK) OF PRINCIPAL 
SOM AIOI NPES (ADI I I \1 \l I Si « 


Dt'srttfUij't ('.IdSMfu at tort 
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Ittuf urncy 

Total 

Eiuloinoiphs 
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'> 
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in 

II 



I'D 
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•n 1 

'iS 



1 LI 

'ih 

pio 

.Spor.ulif i.iir l\pr^ 
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T\o 


Onlv 29 of the 79 somatoiNpes th.ii Sheldon has found aie i.d)ul.ii(’d 
r hesc l\|>es (o\er 79.1 jiei (eni of the Sheldon seru's ol l.(MM) adult 
males. I lie rest fif the senes is m.ide up ol spoiadic laie l\pes. noiu 
of width reaches a fietiueiitv t>l I peiteni. \s a mallei ol lail. ihe llncc 
extreme tvpes. 7i 1 , 171, and I 1 7 aie also exiremeK tare, bul ihev ha\e 
been listed betause of their t l.issifn alor\ posiiion at (he coi neis ol die 
triangular held. No single somatoivpe .mains 9 pel ceiii ol the disiiihu 
tion. 


• Data from I’anrttr^ of fiuman rhysiffur, p|» fi.S. litiH 
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nVSPLASIA 

Nearly every inflixidiial picsents certain asymmetries or disharmonies 
in his body build. 1 Ins union of more or less incompatible proportions 
in diffeient iij^ions lA the body may be rejj^arded as an uneven mixing of 
ilie ilnee siiiKtinal (omponents. Sheldon calls it “dysplasia.”^ A 
(iNspKisi** fie(jueinly obseived in women is marked by a slender, flat, 
eiioinor|>hii toiso and thin arms joined to heavy, broad, obese hips and 
legs in whic b both endoimjrphic and mesonu)rpInc elements are empha- 
sized. A man with a rugged mesomorphic irimk mav have elongated, 
Ir.igile, eclonioiphic exiiemiiies. In anoilier, a spherical, cndomcjrphic 
head and nec k mav be implanted upon an ectomorphic tc^rso. These 
d\splasi.»s are ceitainlv attiibutable in part tcj separate inheritance of 
hocliK segments in the* individual Ironi di\erse ancestral strains. Your 
long, nanow ImucIs and delicate, pointed Imgeis may have been in- 
luiiied bom a m.iteinal sir.im, and your massi.e, bullet head and bull 
neck Iroin a paternal stiain. rndoubtedly, there arc gencial factors 
o[)eratmg in the cliiec lion ol haimonious growth of the entire organism, 
hut it is also ceitain that s|)e( i(u gene combinations determine the pro- 
poitions ol the sinallei bodv segments, and these may be inherited 
sepaiaielv horn dillerent siiains. Some persons have such dysplastic 
bodv builds that thev .ip|)car to be made oi spare parts. 

Ol (Cruise, some dvsjilasi.is mav be of functional or env ircmmental 
oiigin. \ tvclisi might .Kcpine an apjxuent dysplasia of the legs as a 
result of muse ulai hv |)ca ti ophv caused bv pedalling; a blacksmith mav 
oveicUvelop his light aim. Ilowevei, oc c U[)atic)nal or functional dys* 
plasias aie j)iobablv much less connnon and r'vl..i«vel> unimportant in 
< om|)ai ison with those of heiedit.iiv, constitui* aial origin. A great 
inanv ol the somatotvpes lecogni/ed in the Sheldonian scheme arc often 
hiund to be maikcdlv oi ladicallv dvsplastic. In such bodv builds there 
aic' (cnt.iinlv conflicis bci\N(‘en the opposing structural components 
si living toi cloniinaiKe. It is whollv probable that these structural dvs- 
plasi.is involve* phv siologic .d conflicts th.it lesiilt in [)athc)logical sus- 
M piibilit ies, and it is almost ceitain that psvchological cc^inflicts often 
go with stiuctuKil dvsplasias. Kveiv student of the human c'onstitution, 
whether oi not lu* uses Sheldons system of classification, lecogni/es 
the immense importance of bodil disi^rojM^rtions, clishaimonies, oi 
tlvsplasias in the mdi^idual. 

In the som.uotvping svstein the degrc’c ol total dysplasia is simply and 
conveniently calc ulatcal as lollows: (1) the somatotype is determined fc^r 

■ Ihid , pp flTC 72 
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each oi the five separate regions oi the body; (2) in the case ot each of the 
three components the sum ot the differences oi dysplasias is calculated 
by matching all ot tlie regic3iial combinations; (3) the dysplasias of the 
three separate components aie added together to give a total dysplasia." 
Sheldon tound total dysplasias in his l.OOO college men tc3 range Irom 
0 to 38. In this series, about 19 per cent ot the dysplasias ranged between 
6 and 12. Dupertuis. in another series ot 1,000 college lieshmen, Icnind 
the a\ciage d\splasia in the three components combined to be 10.22, 
witli a me.in ot 2.’)l loi the lirst component, 3.17 lor the second, and 
4.31 tc3r the third. ^ I .MremeU dxsplastic or disharmonic builds occur led 
in ().S per cent ol this iindergiacluate group. Such in(li\ iduals are not 
onl> bacll> put together, but are likel\ also to be m.d.idjusted. 

GYNANOROMORUHV 

.‘Mthougli se\ IS determined at conception, tire dillerences between 
the primai\ se\ organs are distinguishable cMeinalU onl\ lioin the 
third embiNonic month oins<nd. and secondais s(‘\ual ddlerciKes de- 
velop gradualU thiough childliood with a iiemeiidous divergence din 
ing the pfiase ol adolesc en< e. l ac h sex rer*uns to some extent thiough lile 
traits oidmarilv assoc iatecl with the opp<»siie S(‘x I he male mav deve lop 
bcjililv c hai.u teis that aie exc c*ssivelv ni.isc uline. or mav i etain .» phvsi(|iJe 
that is slighilv. nioileiatelv. or markc‘dlv leminine. (diiinal aiithio 
fX)logists have long ic*cogni/ed the impoitance ol the tlc*giee ol c*\pies- 
sion ol sec ondai v Ic atui es otdinarilv belonging to the opposite sex. I lu‘v 
call this mixtuie ot m.isc uline and leminine Icatuies gv nandi omoi ptiv 
(‘■|emale-nialeloim 

In the male, the ex[)iession ot leminine c hai ai teristic s mav be esti 
mated f)V noting the tollowing occuiiences 

(1) S^lallrle^s and deinaev ol lac i.il leatnrcA. slight oval evehrous; loifg 
evriashes, delicate alae. loschud month 

(2) Rounded, dedicate sliouldeis. shoil. uc.ik aims 

(3) I)ispro|)or f lonatc Iv widc’ hips 

(4) IToiii-glass figure (vicucd clorsallv) invobing liigh waist, solllv 
moulded shoiiidets. full sweeping ouiei curve Irom waist to knee. 

• I aCf ihr fcillougi^ cxHinpIr. 

I llrad Jtnt\ nrek SVS IV Mnlnturn 

II I hf)r.is 2’»l V’ Lr^x tcTl 

III XriiM h.ifxls 2 M 

rherr arc 10 roinhiriafinns r»l ra< h <orii|>»»nrfiC in Uir for regions (I Hiih II, III. IV. and 
V; II Miih III. I\ V, III tsiUi IV' .mil V . I\ wiih V j I hr Mim of Itir iliflrrrncrs of ihr firsi 
component if 0. of thr vrniuf h. of efic ihinl M I hr ioc.il rissptafia m 20 

» Sbrlilon. Sfesens and liickri of/ (it p 71 
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and well developed outer curve of calf; fullness of inner contour of 
thighs (viewed frontally); full, inflated buttocks 

(5) Sparse body hair and pubie hair feminine in arrangement 

(G) Soft velvety skin with smooth subcutaneous cushioning, rounding off 
all body contours 

(7) Patty simulation of bieast development, sometimes tunciional glandu- 
lar tissue in the bieast (gynecomasty). 

Some somatotypes tyj)i(ally disj)lay markedly feminine characteristics 
(usually those caiTying piedominam c ot both ec tomorphy and endo- 
morphy over mesoinorjihy), but individuals belonging to the same soma- 
totype also dillet among themselves in the exj^ression of this bisexuality. 

PRFSKNT LIMITATIONS OF THE SOM ATOTYPINC; TECJINIQUE 

I'p to now the utility of srimatotyping has been restricted in its purely 
biological aj)|jli( ations by inadecjuate knowledge of female somatotypes 
and their range of variation, by the (juestion t the age stability and 
lelativc inclependeiu e ol nutritional fliu tuaiions of somatotypes. by 
ignoiaiue ol both the racial incidenre of somatotypes and the extent 
to uhich racial hereditv is operative in determining the somatotype. by 
.in insuflu ient exploration of the significance of the factor of gross size 
in the somatoty pes. 

Delic ient knowledge of the lemale somatotvpe is due simply and solely 
to the iin|)ossihiliiv of se( ui ing the reejuired series ol standardized photo- 
giaphs of nude women because of considerations ol modesty or pruclish- 
ncss. Sheldon has been able to siudv several series of “shadow pictures” 
taken on female subjc-cts tor pniposes of postural study, but these are 
lel.ttivelv vcorthles.s lot an exae i application of tlu' somatoty ping methc^d. 
Most of the somatotv|)cs th.ii are loiincl in men cur also in women, 
i)ut it IS probable that the clisii il)uiion of the lemale sc:)mamtypes is ciif 
fc^rent. A limited amount of c liiiical materia! pcitaining to female soma- 
ioivp(\s is available for obNcrvaiion in hospitals, hut these patients are 
no saiisfactoi\ substitute lot a large series ol “normal” females. Dys- 
plasia IS a|)parentlv moie inaiked in females than in males, or, at any 
rate, it is (‘tic ouniei ed in gieatci extremes. Further, a scale cjf develc^p- 
nient of m.isculiiu* traits in female somatotvpes cannot be constructed 
uiM>n the present basis of knowledge, although it is deal enough that 
niasc ulinity in the female is to sonic' extent i elated to a piedominance ol 
tlie niesoinoiphic com|)oneni ovct the othei two. .All of these tliflkul ties, 
Memmitig from dc'licieiuv of data, presently will be oveicome. 

The cpiestiori of the peimaneiue of the somatotvpe throughout the 
lifetime of the individual is answerable with finality only b\ the study 
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ot large series of difterent ages, from at least early childhood to old age* 
No extensive studies of c hildren, adolescents, or persons well |)ast middle 
age have yet been eompleied, although several series ol hoys are now 
under observation. The somatotyping ol ehildren is very diHicult, since 
many of the characters of their mature physi(|ues aie merely lore 
shadowed, if that. Sheldon is ol the o|)ini()n that the somatotype ran he 
arc ui ately measured at the age ol (> years and that it is probably esiah 
lished at birth, lie maintains that it remains unchanged throughout lile 
in spite ol growth increments, increase or clecre.ise ol weight, and inosi 
maladies that ate incurred Irom time to time.*" It is dilluuli to convince 
the anthroj)c)lc)gical observer of long experience, who lias seen his juniors 
change in sc one c.ises from lathes to l)eer-l)4mels l)ei\\ec‘n tiu* ages ol 'JO 
and 10. that the somatotv pe has iemainc‘d constant. Nevei thelc*ss. Sheldon 
argues that a I I I is not changed bv age oi bv nutiitional disturbance to 
a 11:^ or loans thing else, lie mav change horn a lean 111 to a lat III. 
ov from ext I erne obesitv t<» emac iation. but lie* is still i c*c ogni/able as ol 
the oiiginal somatotvpe to which he was assigned at the .ige ol (i oi ol 
21. il the somatotvpe was coiiec tlv deteiminecl on the* basis ol an e\.ic i 
knowledge ol the developmental couise ol tiaits signilicant in somato 
tv|)ing. It is easv enough to see that veiv many indiv iclu.ds pei haps the 
ma|oiitv — obviouslv do not c hatige ladic allv in bodv build bom adolts 
cence toold age. It is hard to believe that theie ate not at least some* com 
pleie metamoi phoses or ti aiismogrilic .itioiis. On the* whole. I .im m 
dined to think that Sheldon is. in the main. coiic*u in Ins contention ol 
the immutability ol somatotvpes. but theic* aie piobablv some who 
rc*allv change, pai tic ulai Iv . perhaps if alleciccl b\ cndociine clisimh 
aiues. Sheldcju verv pc*iimentlv suggests that c s.icilv the* same* (|ues(ion 
ol mutability arises in racial oi subiacial tv|)es when, with .ige. a pic 
viously blond “Noidic ’ daikeiis in hair coloi until he* might be e alltcl a 
“Mediterranean or a Keltic. ” ^ 

So tar. the study of somatotvpes has been vntually confined to the 
White rac e. .No large sei ies ol .Negi oids or \b)ngo!oi(ls li.is bc'en an.dv /c d 
and. therelore, the range and disiiibution ol somaioiypes loi these* main 
races and Ic^r all secondary or composite laces .nc* unknown. Sheldons 
system is so new and has been, as ye t. emplovc cl bv so lew students that ii'^ 
universal rac iak<ipplic abilitv has yet to be demonstiatc‘cl. Piobablv some 
new somaioiypes will emeige when these laigei inv e.st igat ions have bee n 
undeitaken and comj)leted. Within the White* lac c*. as the tcadei knows, 
there are a considerable number ol piimaiy and composite subraces. 

10 /W pp 22i-irJ6 
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oltcn markedly differentiated in head form, pigmentation, hair form, 
and other ol the ente, ia ol nu e. The present somatotyping system takes 
no eogni/ant e of tite snhra. iai mixtures involved in modern nopulations 
nl Kuropean origin; it entirely neglects tl.e morphological and metrical 
(liteiia that are .oiiventionally employed by anthropologists for the 
(listingutshitig ol racial types. Such a casalier disregard of stock differ- 
ences within the White race will surely not evoke the ire of the many 
.inthropologists who seek to dispar.ige the importance of race and. in- 
deal, look upon it as a sort of duniacra. 

Im) 1 those of us who ait* inieicstftl from jiijenetic anti anthropological 
iiiolivts in isolaliMg suhiacial types and analyzing their mixtures wdthin 
the While lace. ihe present disregard of these matters in the somato- 
tyj'iing s\ stein need not undeiniine its usefulness to any great extent. 
\\ liile the s\slc‘iii instituted hv Sheldon does involve a few racial criteria, 
MK h as lelating doli< hoc ejihaU to ectomorphv, and round heads to endo- 
morphs. it ( oiu entraies jh im i[)all\ upon the pn. portions of body regions 
below the nec k. On the (ontrarv. the racial anahst pass particular atten- 
tion to featuies ol the head and face; he measures and observes them in 
great detail and im hides little or nothiiwg of body build in his sorting 
(liteiia wherebs lu* distinguishes racial or subracial types There is. 
(onse<|uently, little oi no (onflic t between the s\ stems but only an inter- 
Icuking and o\ et la|)|)ing in respect of (ephalic or other characters neg- 
le( ted in Noinatois ping and bods build leatures ignored in racial sortings. 
If the anthro|)ologisi leels a liifle scornful about the crudeness and 
fewness ol the somatolv |)er's obsei \ aiions cm head and face, the latter 
lec iproc .ites when he considers the meager numbei and general futility 
1)1 measui einents and indices and observations 'U trunk and limbs em- 
ploved 1 )\ the lacial aniln opometrisi. The som. . itvper can also assert 
with some leasoii that he can haidlv appiv his svstem to racially integral 
g¥ou])s until the auihic)|K)lc)gist.s c an make up tneir minds how to isolate 
such gic)U|)s and bv what criteria. 

In geu(*ial. the |)ieseni w liter, an anthro|M)mctrist and not a somato- 
tv per, leels th.it constitution cross-cuts race, but that both racial analysis 
and soniatoi V piiig would bc^ imnuuisely illuminated by a simultaneous 
<i|)|)l i( at ion of both |)ic)ceduies to large series of individuals. We should 
like to know how much of the individual variation in a supposedly 
rac i«illy homogc'iic’oiis sc‘i ic's is atti butable tc;) cc^nstitution individual 
iuheritaiue and f.unili.tl inheiitance. as contrasted with bioader and 
vaguer laci.d inheritance’ — together with whatever of env iionmental 
adaptation or moulding m.i) be involved in the somatotype. Ihe con- 
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stitutional anthropologist or psychologist is equally desirous of asrer 
taining liow ninth allovvaiue he has to make loi gcncial racial inherit- 
ance in appraising the make-up of the individual. 

The entire siibjec t ol the genetics of somatoiypes oi ol the individual 
constitution teinains to he investigated. Obviously, sut h a researdi in- 
volves the study ol the somaiotypic resemblaiKcs between siblings and 
between parents and (hildren. It lar exteetls in impoitance the in- 
vestigation ot tlie hereditv of eve (olor or hair foim or ol most ol the 
racial ciiieria that aie non-adaptive and have little or no seleciional 
value. 

The last ol the impoit.mt present limitations of the somatoivping 
procedure enumerated above is its as vet iiuomplete anaivsis ol the 
signilicaiK e ot grovs si/e ditleierues among the same and dillerent soma 
totvpes. rhe piesent writer feels that these cannot lail to have certain 
geneial behavioial coirelates. II two men liave preciselv the same bodv 
build, sav 1 1 1. and one is a live fooier wlio weighs 1 10 pounds and ihe 
other a six-looter who veeighs 200 pounds, it seems moie than piobahle 
that the pcisonalitv of tlie lunt will dilfei Irom that of the big lout It 
is not c lear also in the piesent svstein whether all soma!oi\p(‘s come m 
the same range's of gross si/e — stature and weigin -or \shether some 
somatotv[)es are restricted to persons ol a ceitain si/e. However. I)i 
Sheldon assures me that this a|)paient omission has been lec tilled in 
studies vet unpublished, that gross si/e is now expressed orr a seven poini 
scale bv simple calculations, and that its irnplicaiions within soinato 
types are being investigated. 

Ii()(l\ litiild and I'emperanxent 

No student ol the human constitution doubts the strong <oi re lation 
between the phvsicjue ol the individual and his temperament. A saijs 
factors method ol c lassifving human phvsicpies is essential tor a stiidv ol 
these interrelationships. I he Sheldon svstc ni ol somatoivping is bv l.n 
the best hitherto dev ised and seems a fairlv adc cpiate tool lor this purpose . 
Doubtless It will be modified and c hanged somewhat in the advance oi 
constitutional studies, but. in the ofrinion ol the pre-sen; wriiei. it is 
basically sc^und ^nd should be utilized. However, a sc ale foi the c lassilica 
tion of tem[)erament i.s e(|ually necessarv for the iinc-stigation cil the 
problem. Psychologist.s are as little agrec*cl ujron such a scale as have 
been anthrofxdogists and c linical students of constitution upon a method 
of classifying fxxly build. 

The present writer makes no pretense of being a psychologist and 
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cannot bring to the appraisal of schemes lor the classification of tempera- 
incnt any expert knowleflge. From a jjcrusal of various such schemes, it 
would appeal lo the anthropologist that, in spite of terminological and 
presumably (oiueptual dillcreiues. all are oiiented in much the same 
way, or, at any rate, seem to disiinguish substantially the same variations, 
rhese are dilleremes in tempeiament that any lay observer of human 
beings can note and dassily. I he scale for the rating of temperament 
developed by Sheldon and his (o-workeis seems “to make sense” and 
has the advantage ot being articulated to the system of body build 
( lassilic at ion devised by the same student, (lonsecjuently, in this case only 
the three structural components ol the body have been correlated with 
constellations ol iem])eiainental traits, so that their important associ- 
ations are no longer a ineie matter of spec ulation and inference. 

Sheldon lecogni/es three |inmary components of temperament that 
are eciuivalenis, ies|)e( tiv elv , ol the three nioi phcjlogical components. 
\'isc el olonia is a complex ot traits so named Iv cause it is functionally 
and anatomic .illv associated with piedominance ol the digestive viscera.” 
It is the tempei amental counterpart of endomorphy. The life of a 
visceiotonic individual scxans to be organi/ed aiound his gut. 

The second tempei, nnent<il component is somatotonia, which cor- 
responds with mesomorphv on the structural side. Sheldon states that 
the som.itotonic complex of tiaits is associated with the functional and 
aii.itomical predomiiruic e ol the moving pans of the bodily Iraine, that 
in the somaiotonic peison the activitv ol tlie voluntary muscles is 
inepotent. in ih,it he w ishes to do something with his muscles, to indulge 
111 asseitive, combative, and adventurous movement. 

1 he third lemperameiital component, tereb' *nia. involves visceral 
and somatic inhibition (leiisioii), and also ment,.i intensity and a siib- 
stiiution ol c ei ebi ation loi dii c*c t action. C'ei ebiotonia is named from the 
IVedominaiice ol the ceiebinm in man, which is apparently associated 
with elaboiation of 'atteiit ioiial consc iousness” and undoubtedly exerts 
shaipis inhibiiorv inllueiices upon both soma and digestive viscera. 

Pioloiiged reseaic h bv Sheldon upon a rather small group of academic 
pel sons led to the development of his scale lor temperament. A list of 
some (iaO alleged tempc’i amental traits was sifted down to v)0, which 
were then subjected to an exhaustive studv ol their interrelationships by 
means ol the |>iodiic i moment ineti d ol correlation, The coclficient of 
c c)i relation is a siatistic.il const, ml that measuies on a stale lioiii 0 to 1 
tlie extent tc 7 whic h .i c hange in the value of c^ne of a paii of variables 
is ac c ompanied bv ach.uige in value, either in the same oi in the opposite 

Sheldon and Slc\riw. Thr latirtits of TempnamnU. pp. 20 If. 
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direction, of tlie other member of the pair.) I his list of 50 traits was 
divided into three groups or clusters, wliich were eventually given the* 
component designations described above. In ordei to l)e accepted lor 
inclusion within a trait cluster, any single trait had to show a posit i\e 
correlation of at least +.(U) with eat h ol the othei tiaits in the cluster and 
a negati\e correlation ol at least —.IM) w ith eveiy iiait in ea( h ol the* 
other two luuleai gioups. (A correKition ol .(iO indicates ( lose lel.ition 
between two \aiiables. and the positive sign shows that lhe\ move in 
the same direction. A corielation ol - ..U) tend.^ to show inoder.iie it ends 
in opposite diiections ol the members ol a vaiiable paii.) Obvioush. 
Sheldon adopted this piocedure in order to make sure that within .i 
group ol traits assigned to a single temj)eramental (om|)onent. eac li 
single trail ‘'goes with ” everv other, and is in some dc’giee o|)pose(l to 
all traits in the other two c omponents. Kveiuuallv. the* scale ol tempei.i- 
ment was (omj)letecl with ‘JO tiaits in each c ompoiunt. It is rc“|)iodnc c d 
heie with .i biiel comnuiitarv upon the thice clusteis ol tiaits sinn- 
mari/ed lioin Sheldon's lull descriptions ol thein.^' 
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11. Orientation to people 

12. F.vcnness of emotional 
flow 

13. Tolerance 

M. Complacency 

15. Deep sleep 

16. riie un tempered charac- 
teristic 

17. Smooth, easy coinmuiiKa 
tion of feelinj^, e\lia\er 
sion of viscerotonia 

18. Relaxation and stu lo 
philia under alcohol 

19. Need of people when 
irouhlc<t 

20. Orientation toward dnld 
IkxkI and family rela- 
tionships 


11. Claustrophobia 

12. Ruthlessness, freedom 
from scjueamishness 

13. The unrestrained voice 

11. Spaitan indifference to 
pain 

15. (general noisiness 

16. Ovcrmaiuriiy of appear 
aiKc 

17. Hon/onlal mental clcav 
age. extrasersion of so 
matotonia 

18 \ssei liveness arul aggres 
sioii under alcohol 

19 Nee<l of action when 
tumhled 

20. Oiientation toward goals 
and actiMiies of youth 


11. Agoraphobia 

12. Unpredictability of atti- 
tude 

13. V'oeal restraint and gen 
cral restraint of noise 

14. Hypersensitivity to pain 

15. Poor sleep habits, chronic 
fatigue 

16. Youthful inientness of 
manner and appearance 

17. V'ertical mental cleavage, 
introversion 

18. Resistance to alcohol, and 
to other depressant drugs 

19. Need of solitude when 
troubled 

20. Orientation toward the 
later periods of life 


The Sheldon st ale is not a de\ice that can oc employed by untrained 
persons; it is not as easily learned as is the soinatotyping technique. He 
surges’ j that the user o( the stale t)l)ser\e each subject closely for at 
least a sear and then tondutt a scries ol not less than 20 analytic inter- 
views with hini.^* Thiinatelv. eath of the 20 traits is stored on a 7-point 
stale. I he niiiiiheretl iiaits for t'ach tif the three components are not 
in every tase mutuallv aiuithetit .^1, or tri-polar. That is to say, there 
(annt)t alwavs l)e twt) ()p|)osiics to each trail. Sheldon could find only 
f) sets ol :fvvav tiaiis; 1. assertiveness ot posture anti movement, to which 
are tipposed both lelaxaiion and restraint: 17. extraversion of viscero- 
tonia (tree t ommunit aiion of feeling), to which the extraversion of 
soinattjttinia (laik t)l sell awareness anti t oncen:ration upon the “outer 
reality”), tind .ilst> the inirov eisitin or turning way from reality of the 
t erebrottinic are mutuallv aniiilietital; IS. Behavior under the influence 
()t alcolu)! — iela\aiu)n and theeiine.ss. as opposed to quarrelsomeness, 
and also tt) general ilepiession; Ifl. need t)l ctimpany, action, or solitude, 
respet tivelv. w hen in iitinhie; 20. orientation toward family, childhood, 
and nn)tluT love; as ctiiuiasted l)t)lh with orientation toward the goals 
ol )outh (es|)etiallv com|^eiiiive .spoils), and orientation toward the 
suppt)sed “undei standing,” setiiiity, and lbq)piness of later years.'* 

Howrvrr, a single* 20 nimutc iimi-\i<’' bv a practiscil obscive^ gives geKxl results. 

Hie (lifrKull\ Slirlilun gets ini<» in tivmg to fiml ‘ ihrrc-w.u ” sets e>f traits to match his 
ibre’C structural tompoiituiN reiiiimls me* e’lf the famous ihrce-coriieicil duel in Mr. Mid- 
shipman Kasv.'* Ihe rc.ulei will irnuinliei that the iripariiie disagreement between Mr. 
Kas>: Mr Biggs, the' Imisii; and Mr l asinpp. the puisers steward, was brought to issue on 
the field of hoiun in the following wav. I he duellists were stationed at the three points of a 
triangle; each fated a single opponent and turned his siile elevation to another. The result 
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A glance at the column ot 20 traits listed under viscerolonia will show 
that most ot them are sell-explanatory and need not be elaborated loi 
purposes of the present volume. “Oiieniation toward |)eople** (11) im. 
plies that the indiviclital has something more than ’ a decent respect for 
the opinion of mankind’*; he is proloundly (oiuerned with the status, 
piestige, and geneial standing of people, and *‘liis lelaiive evaluation ol 
an indi\idual is likely to be a singul.irly at (in ale b;irometer ol ilu* 
general opinion ol the (ommunity conteining ihai peison.’ “Mu* 
untem[)ered charac teristic” (Hi) is explained bv Sheldon as the impres 
sion ol soil metal that will not take an edge and has no temper; no s|)ai ks 
Hy; the [)eisonality is flabbs, perhaps spongy. 

I he list of somatotoni( traits iiu hides lew that re(|uire distussion 
here, interesting as the\ ai e. “ The um est rained \ ou e” i elei s panic ularl\ 
to the carrying power ol the voiie rathei than to meie \oIunie. 1 he 
somatotonic \oi(e makes itself distiiuilv aiulible o\ei oihei soiies and 
sounds, olten without pen eptible elloi t on the pan ol the speiikei. I'he 
general noisiness ol somatoioni.i is panl\ the elle<i ol the \ igoi ol even 
movement and partiv due to lack ol inhihiiion- the* lua*! |)oimdeis. the 
dooi -slammeis. the bellN-laiigheis. the ac k ai k (oughc is. and log hoi n 
snoreis expiess thus their st)matoioni.i. Sheldon NlaUs that somatotonic 
individuals of whauvei age ap|)eai oldta ihaii ihev leallv aie; ihev 
mature and age lapidlv in plivsKpie and cU'ponment (but a|)paienil\ 
not in rnenialitv I. I heii primaiv inieiesis aie in the stienuoiis ac ■ 
tivitiesol vouth and in (oinpeiiiive struggle; ihev^duMcl advancing age 
and stronglv en<omage vouthlul j)ani( i|)aiion and piedommaiKe in 
all of tile aflairs of* the social oidei Ihev aie ihe peuniiial imdei 
graduates among lollege .iluiiini, the ■ luMilv Ic llows," the “go geiieis, ’’ 
the “doeis.' 

I he phvMcal tightness ol the < erebioioiiic maiiilesis iisell in still car 
riagc, clenched hands, limbs lighilv Hexed when silting. s|)hin( ler and 
general gastrointestinal tension, last shallow bieaihnig. lapid |)ulse 
The pbvsiologic al ovei -responses include cpnc k and violent voiniiing. 
retc hing. and gagging icilexes. ac ute head c olds ol I i mi led d mat ion and 
without rhest c omplic at nms. general lieedom Iroiii chronic inlections 
of sinuses, throat, teeth, appendix; relative inmiiinitv to childhoocl 
diseases. f)in intensel\ irritable skins, geiieial nervousness. Iicc|ueni 
constipation; susc eptibilitv to siiepKMoccal sore thioats and facile rise 

was that Mr K.asv shoe the Im-w n tKiili dirrk^. mi th.tl hr coiilcln‘1 t>i|>r; ihr Ikis'ii shot 

the steward (hroii)(h l»f)ih t>ii(u><K.s mi that he coiildn’l sic down, and the steward mivsed 
Easy encirely, 

Sheldon and Stesens, op. rit , p. 39. 
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ot tcnipciature under such infection. “Self-conscious motility of the 
eyes and fate implies akii, dartinj^ movements of the eyes with intense 
tra/.e and fre(]ueni hlinkino^ together with tension of the facial muscula- 
liiie, which is neveiiheless exceedingly mobile, alive, and responsive. 
Such a kaleidosc o[)ic countenance is, however, virtually unreadable. 

Inhibited social addicts means lack o( ])oisc, self-conscious awkward- 
ness, inability to put the best loot fcjrcauosl.” Cleiebrotonic people are 
prone to rapid and unpi edi( table c hani»es ol altitudes that lay them open 
to the charge ol beiiv^ unstable. I hry arc, acewdin^ to Sheldon, emo- 
tionallv ca|)ricious. 

In regard to the >outhf uliiess ol manner and appearance in the cere- 
brolonic, Sheldon savs: 

II an adult, he apptais to have bathed in the springs of youth. There is a 
stif)ng suggestion aboiii him that he will never grow old. The carriage of 
the hodv is vouthlul, as is the general expression o[ the face. The face lacks 
the haul, seveie lines g( net allv associated with sojnatotonic maturity. It lacks 
also the placid, bland relax ition associ.ited with middle age in the more 
viscerotonic ic inpc i ami lUs. I here is an alert, intent, childlike or bircllike 
(|ualiiy in the* facial expicssiim, which clelines an antithesis both to the rela- 
tive oveimaturitv ol somatoioni.t. and to the oveiTelaxed, round-cheeked, 
suckling lace ol visiiioioma I he walk, the voice, the posture, the general 
atmosphere ol supprcssul mu tit eagerness, all suggest a singular, essential 
voutlrfulness 

Of course, the lull dev elo|)rnc*ni ol the extremes of all ol the traits 
w rtiun ain ol the* three c onsiell.iiions— \ isccrotonic, sornatotonic, or 
( erebroioriic — is r.irelv ac hiev ccl in anv single indiv iclual. Just as all per- 
sons presc'iii a blcmd ol the structural compoUf ’ is. so arc the tempera- 
mental traits mixed .md v.niable in their dev elc,prnent. The crux of the 
problem is the extent to whu h anv ol the sets ol 20 traits is integrated in 
.T petsonaliiv and the extent to which that integrated complex is associ- 
ated or lonelaied with the morphological tvpe (which is objectively 
c lassiliable) 

Sheldon and Stevens are, m the opinion of the present writer, most 
sc ru[)nlous and rigor otis rn their examination of this problem and utterly 
disinclined toward ovcalv o|)innisiic and lmaulic:)us interpretation ot 
such jiositive rc'stilts .rs havc‘ been lound. I he correlations of the three 
temperamental components wiii the corresponding structural com- 
poncniis are about t in each case (on a scale c^f 0 to 1), whcieas the 
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negative correlations between types of temperament and supposedly 
opposite types of body build are lower (from —.23 to — .r)3). Flic nega 
tive correlations between mesomorphy and et tomorphy (—.^>3) and be- 
tween somatotonia and cerebrotonia (- (>2) are higher than those he 
tween endomorphv and ectomorphy ( — .Ih and between viscerotonia 
and cerebrotonia ( — .37); and the latter sets, in turn, higher than the 
negiitive correlations of endomorphy with mesomorphy ( — .2?)) and ol 
viscerotonia with somatotonia ( — .31). I hus at both the physical and 
temperamental le\els the greatest iniompatibility is found between the 
second and third (omponents and the least betwei'ii the first and second. 

I.esi it should be suspected that tlie Sheldon Scale for reinperainent 
has been artiliciallv rigged to suit the soinatolxpe component classilua 
tion. it should l)e noted that the temperament sc.de was lust set up. 
without an\ pretonc ei\ed ide.i of the existenc e ol the tin ee m.iin tempna 
mental components, and latei the som.itotvping technicpie was de 
veloped as a me.ins of seeking moi phologic al validation lor the tenipei.i 
mental classification. The piesent uritei wishes to leiteiate that the 
Sheldon-Stesens method of classit\ing tempeiament seems to him as a 
laMiian reason.dile, jilausihle. and \,did. hut that he has ahsolutelv no 
locus standi in the field of |)s\cholog\ llowevei, in moi |>hologv, as 
applied to Homo, lie mas pel haps claim some* evpcit status, .md he 
unecpiisoc alls assc-its that the somatotspe c l.issilu at ion of Sheldon 
is. on the whole, sc ieiitilu alls sound. 

When it comes to putting togethei the 7 point i.ilings on c‘ac h ol the 
GO temperamental tiaits and .ii i is ing thus at a ii ip.n titc* c lassitu at ion ot 
jK*rson.ditv '117. 23r>,' III. etc.'), the diflic ults of esiahlishing aiis exact 
relationship between tlie tsso entitie s phssical and psve hologic al is 
painlulls apf)aieni. I hus Sheldon, in .i h.isic studs of 2t)0 soung men 
of atadcmic background, lound oiils II cases (7 pel cent) c)f pciicct 
agreement between tempeT.nnent and somatotspe /eg.. soniaiots|)e and 
index of tempeiament both ‘J.'W'n .All of these cm < ur i c cl in fan Is ccnmiion 
somatotspes in which the* Inst component (eiidomoi [)hs ) was in n(»case 
predominant, and in all cases but one ssas e\c eedeci or lied bs both of 
the othei tc^ni|)cments fe.g.. 311).'" On the othc'i h.ind, II cases (a.r» pei 
cent) showed a ladic.il disagreement between temperament .incl somato 
type, amotinting to at Ic.ist two gr.ides in one ol the (om|M)nenis (e.g. 
som. = 23ri. rr m 137 ). riie diamatic disagi eemeni.s geiieially are con 
fined to the second and third components. 

It is perliaps not suipiising that in 21 cases of the 200. the Index of 
TcmpCTament falls outside of the range of known soinaiotypes fi.e.. the 

t» fhid . p S72 
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ir presents pcrmutaiions of numerals not found in somatotypes, for 
example I liese out-ol-bounds” temperaments are probably 

eornmoner in psy( hopaths and maladjusted individuals than in so-called 
normals and well adjusted personalities. The first component is 
rarely involved in these disharmonies. Sheldon classifies these tempera- 
mental outsiders .is (i c onstituiional inferiors (espec ially in somatotonia), 
and 1 ovcT-endowed |)ersonalities (9 with scjinatcjtonic, 6 with cere- 
hiotonic exc esses). 

There aie also in tlie J()() cases an.'il\/c'cl 10 (0..^) per cent) persons in 
whom the Index of 1 empcranient reverses c)ne of the morphological 
dominances (c*.g., som. — >, I I i_- Nearly half of these men were 

iii\ol\cd in sen ions maladjustmcaits. hut the authors cautiously point 
out th.u app.iieni re\c'rsals of dominance may be in reality a spurious 
|)lienc)inenon aiising fiom the inadecjuacs of the scale fc^ir temperament. 

(ii\en a c oiisidcn able* lange of bod\ build t\jjes and a perhaps larger 
assoitment of tc inpeiainc ntal types, classdied n cording to Sheldon’s 
s\ stem oi b\ some c >t lier s\ sic in. and c orrelated the one with the other, the 
next st<*|) is to studs the lel.uionship of these types to achiesement in 
the world ol societs. Such in\ estigations can be carried out primarily 
from the somatologic al leads — the deteiininalion of the relation of body 
build to .ic hic vemeiu- -Ol piimaiiK fioin the temperamental classifica- 
tion. 1 hat is to saN. the huin.m material may be classified into tempera- 
iiunial tN|)cs Ol calegoiies, these subdi\ isions to be related to achieve- 
ment lUginning \snh the moi phologic al classification is easier, because 
plnsual is|)ing is c|ui( kei and more ac c mate. 

Smdic's of the* lelaiion of inch\ idual tspe — |)h\sical or temperamental 
- locapacitN loi '.getting .dong in thr ’/oild ha\L neen tew as yet, partly 
because* ol the lack of proper scales of classifuatic n up to now, and, in 
gieatei ineasuie. because’ of the ic’luctaiue of most psychc:)logists and 
^uiologists (the* speii.diics p.uiHularU concerned) to recognize the 
impoi tanc e .nitl n .due < >1 sue h st udies. I he* rcMsons tor this oj^position arc, 
in the foiinet gioup. priiuipalh |)iolessic)n.d je.dousy and, in the latter, 
clou might .inti biologic .d bi.is. I he oppoiiunit\ lor students of human 
constitution to assist the aimed senices in the recent war by emplc^y- 
ing the tcchni(|ues of this new science ol the individual in the selection 
ol j)crsonnc*l lor combat .uul other specialized diuies uas wasted, 
loi the most |)ait.not bec.iuseol ilu Meiiiaol the miliiai y . but because 
nl the obsiiuciional tactics ol fellow scientists tempenariU in uniform. 

Sheldon undei took the .siudv ol ilie relaiion ol somatotvpe and Index 
<»l I emperament to achieM iueni in his limiic’d sample of -00 academic 
Nuung men. He lecogm/ed no less than eight adaptational groups rang- 
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ing from a superior group to constitutional inleriors.*® On the inorpho 
logical side this admittedly insulhcient investigation suggested that tlu* 
endomorph has the best t hance of heccHiiing a noimid, well adapted hm 
undistinguished person in an university (77 pei cent). II he departs trom 
this category, he has a slightly belter ihanie ol being a constitiuion.d 
inferior than ol rating distinguished achievement. He is unlikely to 
become a troublesome misfit. A mesomorph enjo\s an almost e(|ual 
chance (71.3 pei cent) ol being a normal, undistinguished member ol 
the universitv commimilv, but is most likelv to be a irouble-makei (21.3 
per cent), lie is viituallv immune from i onsutution.d inlet ioritv, l)ui 
unlikely to be distinguished (7 per lenit. I he eclomoiph goes to both 
extremes (:>() pet cent distinguished achievement. IS. 3 pet cent ol tnis 
hts. and 7.3 per cent ol constitutional tlegeneiaies). More and wider in 
vestigations ol this natuie .tie essential lot estaltlishmeiu ol tlie value 
of constitutional studies. 

V'eiv recentlv. the (iiant .Studv. Depaiirneni ol Hvgiene. Ilaivard 
Universitv. has [lublished [Jielimin.uv hndings ol a six veai constitu 
tional inv estigatiem ol some 2tiS college undeigiaduaies. delmed as 
'normar* in the sense that thev weie j)hvsuallv and mc ntallv in good 
health and in good academic standing. I he anihiopologic al teclmicjues 
emplovcxl included a paiiial utili/«ition ol Sluddon's somatoivping s\s 
lent and also more conventjonal anthiopomen u methods The Sheldon 
Scale lot I emperament was not used; it was ujU published until ilu 
(bant Studv was lai advanc eel. .V peisonaliiv laiini^ m aU* dev ised bv tlu 
stall ol the (»iant Studv v\as utiii/ed vnuIi consideiable su< c ess. Ilu 
Halts included were inosilv on .i highei level ol peisonalnv ih.m Shel 
don's tempeiameiital chai«icieis. I he- (fiani Studv also emplovial psv 
( hornet! ic, phvsiologu al. medical, .ind soc iologu al lechnupics. Ilu le 
suits so f.ir available aie ol gteat inteiesi .ind impoilaiue. but thev 
cannot be summaii/ed heie. I hev conllici in no wav with the Imdm^s 
cjf Sheldon, but rathei extend and coiihim ihc ni.-*" 


Ilody liuilfl mid Dnrn^r 

The leadei of c linic al c onstittitioual studies in thiscouniiv lor tnain 
years has been Or. (fcoige Dr.ipei ol .New 3 oik. .i gifted di.igiujstic i.m 


i9fhid.,pp 2H0-Vn 

"I hcv arc rrfHfrtrd in in Mfin -f;/' (r I* Piiin.im'H Son'* 

N.Y.. IDfS. Hrilirn t» lt>c fircscnl aiilhor uho \\.i% not ,i inrinlK'i f»l ihr sijll nt the C.i.ini 
Study); and m a lairr .ind riiorr irfhiiM.il UihiI. II hni Prnf>lf 4fr. I>v i '' 

Heath and other of ihr C.rani Smdv Si.ilf H.irv.ird I iiis'rrMiv Prr^s. (ainhinliir 
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With an apprec ialion of the value of anthropometric technictues in 
inedK me that is almost iini<|i,e amonj. the disciples of Aesculapius. With 
little support or em outage, uen. from his own profession. Dr. Draper 
has conducted a (onsimuional dinit for nearly a cpiarter of a century 
His conti ihutions to the study of |,odv i.uild in relation to disease are of 
utmost mii)oitan(e and must he summari/ed here.'*' 

In iiis studies of human (onsliimion. Draper lias used the analogy 
of a four-panelled sireen, across the joined surfaces of which is spread 
the pictme ot man. I he p.mels, lepreseniing anatcrmy, phssiology, im- 
uumitv. and pscchology aie so placed with respect to each other that 
tiie poi ti .lit is c ompic-tc-. \\ oi king u iih sue h a ccjiic eptual scheme, Draper 
has assoc iated with himsell on !iis c liuical stall physical anthropologists. 
ph\ siolog isl s, ps\ c holog I St s, and statisticians. Nor ha.s he neglected the 
d(*iu*lic :is|>(*( Is ()l I lu- snljj(*( i. 

Oil ilu* ciiifln()|)()nuiii( ,iik 1 inorpliolo.oic al sides, Draper has used 
holli the si .1 lul.ii (1 1 /('( 1 ant In opoinc ii i( lethnitpics, with many additions 
()l his (iwii. and. moic ineiuh. ihc .Sheldonian technique of somato- 
i\pino Kirsi. uc shall (onsidci results of the studies of various “disease 
i^ioups ’ totalliiv^ SUM < ases. sccuied h\ Draper by the use of anthro- 
pomeiiN and uhai is soinciinus (ailed anthroposcopy (morphological 
ohsei Nations;. I hese arc supplemented l)\ the findings of his associate. 
Dti|)eritiis. enqiloNing the Sheldon metluad ot somatotyping. 

OXSIRU: t I(IR \\I) ni ODI N \L I’l.CKR 

(iastiic iil< c*i is somewhat (ommoner in males than in females (57 
pet (ent c»l this disease '^loiii) (onsisis of males, according to Draper). 
Male gastiic uKci paiienis (25 ( »m*s) are I)li.'’v average in weight, 
slighiK above in Mamie, .ind their mean pon 'eral index (weight/ 
siaiuie'. the loimer in kilogiains. the latter in centimeters) is the lowest 
<^1 disease gioiqis Mudu tl b\ Diapei. I hev have small, nairow heads and 
iianou faces, with miimw. sh.illow chests ol small circumterencc and 
Maiiou subcostal angles. \im and hand dimensions are a trifle short, 
espec iailv the nppei aims and the lingers. I he palms arc somewhat nar- 
low. These are aveiagc ihaiacteis, hut Dra|)er thinks that some 75 [)cr 
lent ol gastiic tilcei patients sho\\ disiiiuiive bodily characteristics and 
that tiu* rest niav evenniallv j^iove to be capable ol producing double 
lesions--- ulc (*i and gall bladdci pa ologv. 

Dr.ipeTs seiies ol male' duodc'nal ulcer paiients (^8) is much like the 
gastric iilcei grou|’> in ineasin c'lnenis. but a little closer to the aveiage 

Rffcnih l.rouKhi ,n Pi.ipn Onpriiiiis .iml C^^lf>hc^ , Human Ccynstitutwn m 

I huif al Mffiii inr 
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of all combined disease groups. Heads and upper faces are slightly 
longer than those of gastric ulcer patients and the relatively short arms 
are not in evidence. However, duodenal ulcer patients have decidedly 
narrower chests than tliose of the gastric uher group. The average 
structural tomponeni ratings, according to the Sheldon system, hardly 
confirm the impiession ol linearity and fragility ol this group derived 
from tlie straight anihiopometiy. The third lomponent (et toinoi j)hy) 
averages .^01 lor males and 2.00 for females, whith are about the same 
as for the totals ol the l)ia[)er disease gioiips .uul below the Sheldon 
averages lor college men and women. On the coniraiy, these patients 
are rather high in mesomorpin (males l.al, females l.2(*») as ( outlasted 
with tfie tot. il disease set ies and uith theSlu ldon stnies. I hes ha\erathei 
muscular [)hNsi(|ues. wliiih aie lean but not delic.iie. I'hes .iie somewhat 
low in the first tomponeni (loundness. softness — endomoi pliO. 

GALL BIAOIHR 

rile cliniial impiesMon of gall bladder p.itients of both se\es em* 
phasi/es sol t ness, loundness. aiul lateialitv ol build. I he mah's (2S tases) 
lia\e wide IumcIn. moderatelv short and bioad laces, small gonial (jaw) 
angles. I hev also h.i\ e bio.id, <!eep t bests, u ith t irt umltn eiu es supei loi 
to those of other disease gniups and bmad subcostal angles. .\ims aie 
relaliselv long, but haiuU and hngeis shoii and bioatl. Ihe females 
suffering from tins diNtase c.ises/ aie well .d)o\e aveiage utighl .md 
fiave espet iall\ bio.id l.u es and lound heads, bio.ui.deep t bests of gnat 
t irt umleieiit e. and the bioadest hips of an\ dise.ise gioup. I heii arms 
tend t(j be a little shot land then hands rathei huge. I n st i uc tin .d t om 
ponenis. fxith male .ind female g.ill filaddei patients sluns an excess ol 
endomoi[)hv (males 107. females INS/. Ihe .i\eiage soin.itots pcs for 
gall filadder aie males 1.1.2’j. females as ag.nnst the following 

lor duodenal uher males h I hj 'b fern. lies U j I 2'j. (.all bladdei sii^ 
ferers are below aveiage in muscuiaiitv and delinit(*l> low also in 
lineants and delicats i et toinoi pli\ ). 

ITRNK lot S .WFMI.A 

.Males with [urinc loiis anemia t.ises) f.ill in average ponderal index 
afx^ui midway between the lighlei tonibined uher gioups and the 
stcxkily built gall filaddei group. I he\ have extiemclv short fates with 
verv widely spaced tves, vnnewhat shoii trunks, bioad hips; shoit. 
deep, broatl diestsol great giitli; broad pelves .ind long legs. I'lie whole 
picture suggests to Drape r an eiinudioidal iiend.^* I lie women (!ka cases) 

DrariTT. I)iii>rrfiiu Hncl ftft at . pp I'i'J IlM 
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are relatively the most slender ol any disease group and have fairly small 
heads and faces. The shortness of the face is even more pronounced than 
in the men. Their chests are rather narrow, but very deep and short 
and ol inlenor nrcundeieme. although the subcostal angle is widest 
observed in any female disease grou|). .Shoulders arc narrow, pelves 
broad, tiunk length slightly below average. .Arms dimensions are aver- 
age, but hands laiher shoit. In (ontrast the legs appear rather long. 

I hese females <on(nm the etiniK hoidal im|iression made by the males. 

nlABi;TE.S MIXLITU.S 

1 his (lisccisc is c liiiically cli\isil)lc into two classes: I. Insulin-sensitive 
<;r paiureaiii, 11. Insulin-iesistant oi pituitary. In the first group are 
cases inaikecl 1)^ iK tite onset of the disease, tendency to develop acute 
acidosis during |)ei icjcls oi pool regulation, large hlood sugar lowering 
elfec t ot insulin, unstable e(|uilii)i iuin with rapid transiticjns from hyper- 
glycemia and gl\( osui ia to h\ jjogKc einia and iiiMilin shock. The second 
group is ( h.irac teri/ed Ij\ insidious onset ol the disease, small tendency 
toward ac idosis oi coma, small blood sugar lowering with insulin treat- 
ment. sialile e(|uilil)num and little tendency toward insulin shock. 
C'.on es|)onding to the two (lasses ol di.ibetes. Draper and his associates 
found two main mot phologi( al ts pc-s ol di.dietic s (in a total ot 22') cases), 
w ith the first (Ii\ isible into two siibc lasses. Roughly, Class 1 A, pancreatic, 
shows ,1 |>ie(lominan( e oi mesomoiphy in both males and females 
(somatotspes males 2bj. females l.Po.2). Pancreatic IB is higher in 
the first and ihiicl (omponeiits and lower in the second (males 4.3.314, 
females 1 he 'xu ond (lass, pituitars or insulin-resistant, is in 

both sexes strongU endomot|)hi( 'males, a\^i.i ’e somatotspc 5.3.214; 
lemales TP ...3.P..). In plain moi phologit al tern pancreatic IA has a 
mat keel musciilai sobdiiN wiili some lineal its and Iragility ot bony struc- 
Line; pamreatic IB h.is the same uncleihing skelet.d structure but with 
.1 smooth o\ ei l,i\ ol fat obs( ui mg the musc ling; j)ituitat\ II is a massive, 
bulks group, with .ill bicMdlh .md \olimie measurements supeiior to 
th()sc‘ ol the other t\so c kisses. It should be noted pancreatic IB consists 
of geneialK \outhlul |)aiients who displas a potentiality loi becoming 
ol)ese in latei years. Di.ipei suggests th.n ilie i.it tnuscdeiatio is impoitant 
in tlie two dillereiit classes ol the disease. At one end of the scale pie- 
pondei.iiit muscle de\ elopment is oiielaied ^vith iiisulin-sensitixeness, 
sex ere diabetic disease, perhaps ilnough faulty muscle-sugar combustion 
relationships. At the other end. massixe lat component is coiielated xvith 


Ibtd , pp. IS7, 179 !S4> 
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insulin-resistance, mildness of the disease, and }30ssil)ly disturbance ol 
fat-sugar storage and cc^nversion relationsliips. 

ACUTE RHEUMATIC FEVER 

Draper’s acute rlieumalic fever series ol males (25 c ases) is ciiarac ter 
i/ed bv long faces, witli espec ially long and bioad jaws: long trunks wiih 
broacl shallow chests: broad shoulders and broad pelvc's. and fairly lon^ 
arms and legs. Noticeable is the hicial as\mmeliy ol this gronj) and 
marked iriegiilarit\ of teeth and palat(*. Females ol this group (1 1 c ases) 
are below a\erage in weight and slender in build, with nariow, shallow 
chests and long extiemities. Asvininetrics ol head. lace, and body arc* 
also notable. Draper suggests that mal coordination ol giowih and cle 
veJopinental processesin this disease gioup may be the outstanding c hai 
acteristic.-* 

ARTHRITIS 

I'he relationshi|) between l>od\ build and arthiitis h.is been chici 
dated b\ Dr. C’.arl Ci. vSelt/ei as a lesiili ol the stucl\ (»l some 100 patic'uts. ' 
A prereejuisite ol this investigation was a piopei c lassilic at ion ol tin 
disease into its vaiious tvpes: (1) Rhruftuitoid -polvai ihriiis with ivpi 
cal lusiloim swelling ol 0 monilis cluiation, \ lav c h.ingcs. and ele vated 
sedimentation index: (2) lainf Distasr- a\ \ lav 

features including s[)uning. low oi noimal sedimentation index, etc., 
(3) Mixed; (t) Sti unipflMm le — atlhiitis ol spme^with x ravs showing 
fusing of .sacroiliac oi c .ilc itu ation ol spinal ligament, or both. 

Rheumatoid aiihritics aie m.irkedlv cldlcrent in bodv build lioin 
those afflicted bv degeneiative |oint disease, even when allowaiKc* has 
been made lor the muc h highei avei.ige age ol the latter, \lihough the 
rheum.itoids are moie linear in bodv build (highe*i in eitomoiphv), 
Selt/er finds that em|)hasis is to be placed laihei upon the strong l.itei 
alit), big-boned, big muse led. highiv pvknic bndomot phic ) .md ia|)ei 
ing (haractei ol peisons with degenerative joint disease. In m.des. tiu* 
second component (mesomorphic or somatic ) aveiages 1.^1 m the* de 
geneiatives and .‘kb in the rheumatoids. I he ihiid component (ec 
tennorphv ) averages .‘kS in iheumatoicis and onlv LM in degeneratives 
The females show somewhat simiiai dilleremes, complictited by the 
le.sser development of rnesomorphy and higher endoinoiphic (om|)oneni 
in tins sex. 

Seltzer demonstrated tlie significant dillerence in lK)dv build between 
pp. I2.S. l2!V-l2r» 

•»Scll7CT. ‘'.\iUhropornrtt> and Arlhritis.” pp. I6S 20S 
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,hese two arthritic classes i„ a |„ge number „( measurements and in- 
,li<es. Before weight losses ,lue to onset of the disease, rhenmatoids 
average nearly Ml |,oun,ls less than do degenerative joint disease pa- 
ticius (weights also taken prior to loss throiioh ravages of the disease). 
Rlieuinaloids ha\e ielali\ely and absolutely shorter arm spans; nar- 
rower. shallowei , and geneially smaller chests; smaller intercostal angles, 
nai lower liips, ielati\ely nai rower arm and hand dimensions, smaller 
limb (ii( limit rentes. I he degenerative joint disease group has smaller 

knee breatlths «ind .inkle breadths relative to chest circumference 

( ii ( innstiiiit es that point lo a stionger tapering of their low^er extremi- 
ties. I lie 1 heuinatoids also lia\e narrower faces, noses, and jaws. Dif- 
lerentiation between the female arthiitic groups closely parallels that 
found in the males. 

IMANTIM. I*ARALVSIS 

Some rem. likable relations between physicwtl type and susceptibility 
to inl.intile paiaKsis ha\e been unto\ered by Draper in a study of 
ade<|i»ate series of both sexes and tontrols (118 paralyzed boys, 
125 [>aralv/e(l girls, 22!1 well bo\s).-'^ No “racial” differences in 
sust e|)tibiliiv were found and no torrelations with such characters as 
the (ephalic index. On the other hand, tabulation of measurements by 
age gioups ( le.n 1\ revealed that afllii ted ( hildrcii tend to be larger than 
well (hildien in the periods before and alter puberty. How’ever, during 
the pel lod ol sexual ni.it ui aiion there is no demonstrable difference 
in growth between the sick and the well groups. Six observational pe- 
( uliariiies weie lound bv Draper to show significant differences between 
sK k and well gianips. The (hilcben who coiHi wted the disease show' 
great excesses ol black pigment spots, large and widely spaced central 
incisor teeth. long curved evelashc^s. joints capable of hyperextensiem, 
and internal epicanthic evelolds. Most of these characters may be re- 
gal cled as foetal or infantile resemblances. In the eye-nose zone the 
p,nal\/ecl c hildien show ceiiain letardations or fc:)ctal persistences, such 
as relatively high iniei pupillary diameter with respect to face breadth, 
and low nasal Inidge (.is well as the internal eye fold). There is also a 
functional letard.ition in giowili of the male genitalia and a tendency 
toward feminism in bod\ build. It then appears that susceptibility to 
infantile' paralvsis is, as Draper s’ s, part c^f a definite type of faulty 
c oust it lit ion, ' (o'owth, in the’ sc’iise ol si/e augmentation, isceitainly not 
letaidcd in the polio susc eptible children, but development, in the 
sense of maturation, is laggard. C.hildren who show all or nearly all of 

Dra|>cr. t)iq>rrciii5. and ( auKlicy. o/k nt . pp. l 8 r>- 206 . 
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the five or six morplioloRical criteria (black spots, long eyelashes, large 
and spaced central incisors, internal epicaniluis, hyperextension o| 

joints) are likeh to contiac i the disease at an early age — fielore 7 years 

and their paral>ses usually involve the exireinities, especially the lower. 
On the other hand, children with lewer ol the stigmata seem more likely 
to contract poli(» between the ages ol 7 \e.ns and puberty and to stiller 
from paialysis insoUing arms and tiunk. l lius it a|)pears that the age 
factoi, together with signs ol constitutional retardation must be reck- 
oned with in the mattei ol susceptibility. 

l{o(l\ Ihiild and Mental Disnidrr 

The studic's of KietMlunei lelating constitutional t\[)e to lorms ol 
mental disoiclei esiabhsliecl 4in association ol p\knic“ bocK build with 
manic-depiessi\e ins.iniis and “aNiheim ' build with sc hi/o|)hic*nia. 
Howeser. the Ki etsc hmerian l)odv build classification was inade(|uate 
for a [)io[)ei in\(‘siigation ol these lelationships Sheldon .ind his associ- 
ates ha\e lecentb undertaken \ei\ extensive studu‘s ol laige seiies ol 
schi/ophienes and manic clepiessives. the lesults ol which have not vet 
been published. Sheldon makes the piehminaiv notation that the most 
cons|)ic nous c har.u tei istic ol the sc hi/ophienes is dvsplasia lather tlian 
a com enti.ition in aiiv specific lange of somatot v pcs. ' In the schi/o 
phienes a weakness ol the second ( nusomoi phic i coni|)on<‘ni in the 
thoiacic legion, an accentuation ol the thud compc^ient (ec tomoi pliv ) 
in tlie legs, and a high gMi.indionioi phv c bisevualii v ^ ate lhc‘ d\s|)lasias 
manilesfc'd. Patients snlfeiing hom paianoid dementia piaecox differ 
fiom the sc hi/ophieiies in being muc h moic' massive’ and stiongei. I lic* 
manic -depiessiv es mav be moi e mesomoi pine than e ndomoi phic . ac c old 
ing to Sheldon I heic* is ceilainlv some indication of piedominant 
ectomor[)hv in s< hi/o|)hrenes llowevci the elucidation of ihc-se rc*la 
tionships must await lullei a|)plic ations of the somatotv ping teclmi(|ue 
to acle(|uaiel> diagnosed meiit.il discMse gioups. 

Body Build and Behavior 

It is mcsilable that the phvsic|ue ol the individual influences his oc- 
cupation in certain cases, his social .itiifudes. and his entile behavior 
and success or failure in societv. \Vhi*n one stops to consiciei how little 
attention has f)een [)aid b\ tfie medical piolession or b\ any c)f the 

Shrldon Scrtrnt ;ind tijetrr Thr I'nrietin nf Human /Ui^uffuf. ftp 2SH-21S. 
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•‘social” scientists to tl,e effects of specific diseases upon the behavior 
of human l)ein,'is in society, it is little wonder that the relation of 
physKiue to social aaivity in suiiposediy well and “normal” individuals 
has been almost entirely nei>le( ted. 

No one with the merest srnatteiins of l)iolooical sc ience or, in default 
()l that, with oidinaiy ability in observe and p:iss judgment upon his 
lellow men, will den^ the inecpialitv ol individual human physicjues 
.iiul tlte pi obabilit^ that many ol the diflerences ohseivcd are of con- 
stituticjnal, Iieieditarv oiigin. However, whether such constitutional 
inlei ioi it ies and supei loriiu's arc* the result ot genetic or environmental 
causes, the> must inllneiue and olten detciinine the (|uality of human 
hehav ioi . It is siiange. then, that eliorts to explore tlu‘se relationships 
in theii social implications should be opposed so bitterly by socalled 
social scientists and by niaiu educators. When this opposition is not 
actuated bs c oinjict iti\ e jealousv oi sheer ignorance, its principal source 
is probabi) the l(‘ai that the Imdings ol in\ esiigatic^ins ol such socio- 
bic)logic<il intcii elatic)nships will result in the setting up ot dcactvines 
ol biological cleteiminism that ate sidneisisc ol the principles of de- 
mocraev. Such appicluiision is based u|)c)n the suspicion that persons 
who |)ioinote the* studies ol the human c onsiiiiuion. ot human gcnetic's, 
and ol lace aie not leallv intc usted in the imj)ro\ement of the cjuality 
and behasioi ol all men. but .ne unde*' co\ei lascists. It is untortimately 
true that (leiman s( leiue and Na/i political and social theors have per- 
veitc'd the studs ol human im|)i o\ emc'iii through biology to serve their 
aims ol clominaiion and o|)|)resMon. Ho\se\er, the evil behavior ot that 
dcgeneiate nation should not tenclei suspect all peisons who wish to 
msuie llie luiuie ol democ rac v l)> maintaining ind improving the 
cjualitv ol the incliv ichril human tniits u[)on wliicli its success will de- 
pend. 

, Since the obp’c i ol the pieseni vedume is to |)resent an impartial, 
up-toclaie account ot human evolution tor the intelligent lavman and 
the unsp(*c lali/ed siudent. lather than to |)topagandi/e in behalf c^f 
measui es ciesigiU f 1 to im|)i ov e man biologic alls . the '.\ l iter s c^wn findings 
with vespec t to the c oiistit uiional status of criminals and insane inmates 
ol civil .ind |)c*nal institutions will be neglectv'd here. It may be men- 
tioned. how ('V ei . without leai ol anuising the emotions ot social ec]uali- 
larians. ih.it a c i iidc* div isi<m ol nai iv c. -oi n .\mei ic an c i iminals of nativ e 
Jiaient.ige into nine classes according to individual combinatic^ns of 
heiglii and weight \ieldc*cl considerable evidence ot behavioial dif- 
lerentialion bv bodv build. Six ol nine body build subgroups showed sta- 
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tistically signilicant dillerentiation in the nature of ollenses committed, 
six of nine occupational differentiation, four of nine educational differ- 
entiation.-* The classes were made by dividing the entire series of 3,910 
males into three stature subgroups based upon the mean — short, me 
dium, and tall — and tlien further subdividing eac h statuial sul)group on 
the basis of its own mean weight — light, medium, and heavy, riie nine 
subgroups thus distinguished varied continuously u|)ward in gloss si/e 
(stature and weight) and showed tonsideiabh more sot iologital than an- 
thropological differentiation. I hc Sheldon sssteni ol somatotvping was 
not then available; heme no appraisal ol strut luial tomptinenis was 
made. This s\ stem tif indivitlual st)itings bv t oinbinaiions t)t st.iiine and 
weight has. luiwever. the atlvantage ol taking inio t onsideraiion gioss 
si/e. whith seems tt) be \ei\ iinpoitant beliav ioially. Sheltlon’s ssstem 
will at t|uire addetl usefulness when this si/e lat loi is adet|uaiely an.dv/ed 
in its relationships both to soinatotspe and to leinpt rameni. 

Sheltlon's prelimin.nv leinaiks upon his studs oi jiivenilt* tiimiiials. 
as vet unpublishetl. einphasi/e in these hovs tlisiiiuilv lugh gMiantlio 
moiplu. as well as othei tKspkisias. anti, on the molivaiional side, a 
driving somatott)nia. [hioi Iv sustaineti and t omplit attti bv sensitive 
terebrotonic t h.iiat lerisiits.-'' 

The Sta^e^ and SfatuA of flununi Evolution 

It is possible tentativelv to tlestribr stages in iHe evolution ol man 
from an anihit)poid ape st.uus tlown (oi up) to his |)iesent evolutioii.nv 
|K)sition and. in most t.ises, to give some soil ol .i|)pi o\miaie ( luonologv 
of tliis development- at least in geologic ,d tt ims It is lutile to aiiempi 
prophesies ol the luiure < ourse of human ev olui ion. bee a use- that t ouisi 
flepends largelv up<m the polities adopftd bv puialivelv uvili/erl na 
lions. If the St ient es i biologit al and sot iab p.ii t it ularlv tom trued witji 
man are given a plain mandate Inst to tlistovei methods ol toiietting 
downward tiends in human evolution and. second, to appiv these ineth 
ods to |H>p(d.itions under the netess.iiv sot iai s.im lions, we mav peihaps 
lcK)k foiward to t onsid(*rable impiovement in the orgamt tpialiiv ol 
man and in his behavior. However, we shall never atliieve an applied 
science ol man«until both bmlogita) stieniisis fgeneiit ists. jilivsital 
anihropologisls, jilivsiologisls, psvt hologisls. and vai ions medic al spec lal 
isis) and STnial scientists fstx ial anthiopologisis and sot itdogists) stoj) 

M I loot on. Crime arid the Man, p|i Fhr Arnrruari Criminal, I, pp. l.SO 

28I-2H3 

29 SheUton. Sicvcnn. anti I titkcT. op rit , pp. 
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fluting each other or ignoring cacli other’s findings and get down to 
work together at the exigent task that confronts them both and that 
<annot f.e accomplished by eithei separately. Lsolationist attitudes and 
lieliavior in the science of man are just as foolish and impracticable as 
in international aflairs iindcT modern conditions of transportation and 
( oniinitnic ation. 

\Vc shall l)c*^in oiir outline with the development of the apes, since 
the stiii^cs pi ioi to that .nc not Iniman at all but merely lower primate, 
insec livore. and so on down to the amoeba. 

1. l.owei Oli^ofeiK* (.1 First tiny, unspccialized anthro- 

poid a|)c-, ijossible |)ie(uisoi ol gilibon f)r common ancestor (Proplio- 
pilhec us). 

2. I.o\M‘i MioceiK' ( Pl.^^hO.OOt) Nears), first generalized giant apes, not 
stii<ll\ sp(‘( iaii/ed loi ai boreal life, combining in dental, mandibular, 
and pedal (h.uafteis i eNembl.iiK cs lo (Iiinii an/ce, orang, gorilla, man. 
(PifKonsul ol th(' l)i y)jjif he( us Famdy.) 

3. l.oNNcr Phfxene (7.b()0,00() \eais). lerrestnal, bipedal, short-jawed apes 
Nsidi non pioti usiNe (amnes and generalK humanoid dentitions (Aus- 
ti alopilhcc inae). and piobabh teriestrial, bipedal, short-jawed proto- 
Iioniinids NMth enlaiging l)iains 

1. Lower Pl(’iNto(ene (l.OOO.bOO \ears). Fulh erect, bipedal, prognathous, 
low bioNsed. niassi\ e boned pala» o.mthiopic men, with brain \olume 
inidwaN betNstan pUNeiii goiilla and present man; large anthropoidal 
te<‘ih. piohabb ( ai niNorous, (ei tainh tool-using (Pithecanthropus erec- 
llis). 

Middle Idt iMocene ( MlO.ObO Nears). ('onseiN atiNe and Progressive Ncan- 
deit haloids, biainsol model n n oinme; some u'( cssion of jaws, incipient 
(hill. highiN (NolNe<i stone t hipping indiisirN. i . ic k-skulled, big-brained 
t himpan/ee jaNM d pi<‘(ursr)i ol f lomo sal)irns t^Eoanthropus). 

h. rp|)ei IMeisioieiie ilOO.ddO Niais). Cuadud disappearance of palaco- 
anihiopic iNpes ol man. e\(e|)t in ]a\a and .\iistialia, through absorp- 
tion b\ laiial mixlnu* nnuIi Homo ^nlyicJi.s tuims. extermination, and 
replacenu'ui Iin mutants l)ominanceol a H)bust-boncHl crude and some- 
wh.it genei.'ih/ed I{oiio> iNpeot predominantly W hite affinities, 

but with iiKijiieni Nigroid and Mongoloid characters. Continued size 
reduction of teeth, jaws and siiuciines reinforcing face and brain-case 
— Ii ont.d and oc c ipii al ton. 

7. Earb Holocene Ncars^. PrimavN laces of H<mio sapictis already 

dilfei c'liti.'itcal .is .i lesiilt ol di jic'isioii ol gciu'i ali/cd tNpes, isolation, 
inbi c'c'd 1 ng. inui.it ions, n.ituial scdcation ol iy)es suited for survival in 
various tNpc's of phvMc.il eiiN iionineiit. In the White lace little effcin- 
inization ol skc lei.il i\pe but incipient formation of primary subraces, 
partial depigineniaiion ol stocks dwelling farthest north. Foetalization 
and dwarfing of ceiiain tropic-dwelling and specialized proto-Negroids 
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resulting in formation of Negritos, followed by development of fulb 
sized Negroes through mutation and possibly intermixture. Partial 
loetali/ation and specialization of Asiatic, desert-dwelling proto-Xfon- 
goloids. Heginning of the iorination ol secondary races by imeiinixtuie 
of primaiN races; Austialian secondai\ race already established by 
Australoid- l asinanoid fusion. Early migiants into America and be- 
gining of loimation of .\meiican secondary rate. 

8. Earls Neolithic (S.OOO n c:. in Middle East). Heginning ol domestica- 
tion of plants ;ind animals — cfiange irom natinal toilet ting toaitihtial 
basis ot subsistence. Increasing leliaiue upon agiicultuial and pastoial 
fcK>d act|uiNition. Ikginning ol sedeiitaiy tommun.d lilt* in fixed dwell- 
ings. Int lease* in e[)idemit and ctidt inic diseases owing to lack ol sani- 
tation and c loser .lud t oniiiuious pc i sonal t t>ntac ts. fh ginning ol nuti i- 
tional deficiencies due to unf)alanced diets. 

9. Eaih Ihonze n.c . in Midtile East). Rise ol uiban hie. division 

ol labor, occupational selection of constitution.il ivpcs. nntven clis 
Ciibution ol wealth, use of uail.ue lot act|uisition ol teititoiv. goods, 
and labor, dilh lentiatinn ol phvsical tv pis bv cl.iss and taste owing to 
slavers, with icsuliing intcimixtuie ot |)iimaiv i.ues, lapitl intieasis 
ot intei bi cells l)eiv%een piini.iiv subi.itrs and loimation ol setondaiv 
rates. Nome phvsn.il .iiul tultuial beieiosis 

10. Second Eailv lion \ge ("MMt tec in the Meditei i aneaii). l)t tei loi ation 
ol sc*dentaiv tirh.in |H>pulations ihiougli trf)wded and iinsaniiaiv living 
conditions with consMjucnt spieatl ol disease, uiib.d.int ed iliets .mil 
malnutiition (oininon Ihgmningoi develo|)nient ol ii i.itive iniimmi 
lies to tei tain diM as< s in stot ks tout in non si v sub jet ltd to then lavagi s. 
Migrations .uu! imuisioiis ol waihke anti tough J.)ai hai lans. paitlv as 
a result ol tiieii olitaining cffiticnt iitm weapons Paimiixia of White 
subi.ues in nih.iu Kuiopcan triueis 

11. Migialion I’t 1 lod i'a.I) ui Euio|>e). Det.iv and oveiiliH)v\ ol (il.issit 
Mt'diici I aiitaii 1 1 v ili/aiioiis < omplcte 1 .iige inlusioiis of vigoious.md 
undetel loratt'd h.iihaiiaii stocks W idespiead iniei hi ceding. .Mongo- 
loid admixiuies. 

12 .Midtile .\ges lAt). ItMM) in faiiopei Spie.id ol tiihaii iivih/.irioM .ind 
slum living condiiioiis f*i(‘<|U('ni uib.in m.dnutiiticm and depiession 
of stature. >lciie lapid ir.iiisiiii>Nioii ol < pid< nut s 

13 C.olonizaiion Period ( \ n I'jIMt) Foi m.ition ol st.ibilized se t ond.ii v lati s 
fe.g., l*ol\ nesi.in, Xmentaii Indi.in. Indo 1 )i .iv idi.in i completed. Dd 
fusion of [>ioiieei mg P.uiopean slocks to .Nevv World .mil elstvs lieie, 
with new liv hr idization. lieginning ol wholesale dc'cim.ition of |)iMni 
live |x*tiples -by wail.iie, c nslavc nieiil. anti mtiodiutioii ol Euio|)i an 
etdture anti F,uio[Han dise.ises 

H. Period of Industi ializ.irion ( au . I^<f)f)). Rapitl int tease t>f unhealthy 
occupations and had, tongesied living conditions. Piohlei .u ion ol 
CKC upatton.il and constiiution.il dise.ise s Ih gmning ol medital control 
of epiilemits and ellective suigeiy. Spreatl of tubeic iilosis, syphilis, 
dental disease, etc 
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'*■ '*”■,'!“)■ Excessive clepeRdence up<,„ 

alls ,,,:s -t; 

result nl iiKHlcm IM. i- t*it>easccl nervous tension as a 

,;;„f h, !i, z ;',rhi:r'''V“' «' "njanic 

,l,e l.’sccl^.se; „l ! “ mr.L™ 

\ itaniiiiu «It pi iiaiuui as a lesiilt o( subsistence upon processed food; 
ranipan dental <aries and de(i< ieucy diseases; visual deterioration. 
Rapnl de< lease ol iiilant inoitality as a lesult of advance of sanitation 
and l"‘;'>(r\aiioii and lostcriiifr of the physically and 

incntally ill-endowed with tonseciuent reproduction ot inlcrior off- 
spniiK; piolon^aiion ol lile ol the a;.ed without rejuvenation of main- 
tenaiue ol iheii bodiK and menial powers. Support and proliferation 
ol the soiially imap.ible. heble-inindeil. insane, and criminalistic 
ihiou^h |)iil)li( aiul private* (haiu\. Obsolcsccnrc of natural selection; 
lack ol elle(ii\(* ^eneiu or enMionmental control of the population. 
Kllia Is ol model 11 lafiliius in transportation and communication: 
woilclwidc d issetii inai i(iU oi pfc*\iousl\ locali -xl cj)iclcniics and ai^encies 
ol mic e lion, giadual hicak (low n ol isolating mechanisms of biological 
evolution (.IS well as so( ial .md tullural evolution); widespread and 
radictil ia((’ mivtuH's with lesuitant potentialities both for gcaod and 
lor evd. maiked clian^ts in oilspring ol races and stocks that have 
emigiaied horn one eiiviHfiimeni to another — cjften in the direction of 
si/( iiu 1 ( as( 


Klfect ol mod( in mechaiu/id wailaie: negation ol natiual selection by 
us<‘ ol phv>i(allv and nuni.illv b. si endowed W)ung males lor combat 
with foiisKpunt dtphtion ol Inust breeding stock; war neuroses of 
home honi |)oj)ul.mon .1 osult ol aciial atiacks with probably 
deleteiious ilhcts uj)on upioductive powers, previously limited to 
males, Imt now (\tind(d to bmales. Clhionic. malnutrition of in- 
habiiants ol subjugatid .m as. undue aggi.ir' i/einent of mesomorphy 
.uul somaiJitoni.i - sfiiu nil al and temjxiani' ntal components par- 
tic ulailv valu.dile loi comb.it p. isonnel. 

(»enei.il tendemv in civili/cd couniiies binder peace conditions) 
lowaid iiunase ol st.ituie and Inuaritv (ettomorphv) with narrowing' 
and elong.ilion ot lace and javNS and excessive disturbance of dental , 
o( ( luMon. 


I beic are some tiisc|tne! ing and sombei liiuh.'.gs in latter stages of 
Human evolution which thete.ulei m.iv ignore or disbelieve (if he thinks 
tliai ihev are b.isecl upon nnsomul evidence,. U is not within the scope 
of llir prescin uenk to discuss them in detail or to si:ggest remedies.^® 
H there ate .tnv iviclenies ol pc)siii..' and progressive evc:)liition of the 
jdiysical in. in since Neolitliic' times, s.iv 10.000 vcais ago, 1 am ignoiaiit 
t»f them. On the otitei hand, it is easv eiiougli to point out tlie appearaiue 

I hr nrcM^ni unin h^^ dc.di ^oih ihor prohlcms in several hooks* Apes Men and 
^tnmns. nnli^ht m Mnn ( nn,r and Ou Man. It M Men lUdunr Like Aprs and J ice I ersa. 
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and multiplication of retrogressive and degenerative characters. Sonu* 
of these, such as the reduction and suppression ol the wisdom teeth and 
the shrinking and malformation ol the little toes, are trivial enough. 
What se ems to me important is not the alteration of this or that anaionii 
cal detail that has lost its lunction, hut lather the choice ol selective* 
breeding lor sound human cpiality or lor weakness and infeiiority. 
Natural selection has been largely nullilied by man s ignoiaiu and 
purposeless monkeving with his own biologic *il evolution, althougli 
most ol this iiueilereiue has been piimarilv e\eitc‘cl thiough cidiural 
and social ageiic ic\s. However, natuial selection h.is nevei been purpose 
ltd. nor intelligent, nor. perhaps, altogether ellective. Ciannoi man. 
with his vaunted intelligene e and his ev erinc teasing c ontrol ovei eveiv 
thing in natuie exceju hiniselt. learn how to become a better .minial' 
His evolutioiiarv hiiuie is in his own hands, and. it ihev coittinue to 
bedirtv and inept, he will le inlect it and himself. I lie piognosis would 
then be unfav oiable. 
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Elementary Anthropometry 


SCOPE 

The l)ricl descriptions ot anthropometric technique included in this 
Appendix are intended lor students who wish to acquaint themselves 
witli the rudiments ol laboratory piocedure in the study of the luiman 
skeleton and witli the basic measuiements and observations taken upon 
living subjet ts. 1 lie pa^cs that follow do not purport to be a compre- 
hensise laboiatoi) manual ol ph\sKal anthropology; such a work would 
be a full-si/ed volume in itself. ‘ I he student who is willing to read the 
directions (arelullv and practise assiduously can learn the measuring 
lechnujues bs hiinsell, but it is highly desirable that his methods be 
(hetked bv a piolessional |)hvsi(al anthropolc^gist before he embarks 
upon original leseardi. Masses ol anthropometric data painstakingly 
collet ted bv insulin iently instiuctcd persons have had to be discarded 
bet ause ol delit ieiit ies in the technicpies of the W’orker. 

Mor|)hologi( al obsei vations upon tjualitative features of bones or of 
fixing persons c.uinot be learned satisfactorily from any existing text- 
book. Satisfatioiv grading of attributes, such as si/.e of brow-ridges, re- 
(juires extensive intirphologic al experience on the part of the observer 
or else perstinal tuition bv a |)hvsital anthrt)polv>gist whose ideal stand- 
ards of rating have alieadv been fixed bv such experience. Even veteran 
anthropologists have dillitidtv in maintaining consistency in these sub- 
let tive ratings and still greater difficulty in equating their standards 
with those tit other etpiallv experienced observers. For this reason, no 

1 Itir st.initarcl irsthook ol physical an(hrc)pt)l<>t;\ . which (oniaiiis clcsci iptioiis of all of 
rhr onlm.m me .iMirt iiunis rniploxn! in ihc of ihe skeleton aiul of the li\ing subject 

is Rudolf M.iilin, l.rlnhxnh tin luthi nluilo^tr , 2ncl cil , 3 \ols.. Jena. 1928 
I’seful I.iboi aiorN manu.ils published in Fnglish are. 

Alet lirdlifka ruutiral Anthiofmmetry (Philailclphia. Wisiar Institute of Anatomy, 

nwh. 

Charles B. Davenpori. {nthroffamrtry t. i Anthroposcopy (Cold Spring Harlxjr, N.Y.: 

l ugeiiKs Reseauh Xssooalion Handbooks. 1927) 

Louis I*. Sulli\an. and H L. Sha|)iio. Exsrntiais of Anthropometry (New York: American 
Museum of Natural llisiorx. 1928). 

I he la.si two mentioneil are pocket manuals devised lor the use of explorers and field- 
workers. The) deal exclusively with measurements and observations to be taken upon 
living subjects 
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attempt has been made in the following pages to enter into the intricacies 
of the grading of morphological attributes. The number and complexity 
of these morphological observations may be judged from the Harvard 
blanks, here reproduced as text figures. The beginning student is advised 
to confine himself to caliper measurements and to such observations as 
fall into “present” or “absent” categories, or into such delinite classes 
as present themselves in the case of eye color and hair color. 

The Human Skeleton 

MATERIALS AND INSTRUMENTS 

The mininunn requirements of material for the stucK of the human 
skeleton include an articulated skeleton and at least several disarticu- 
lated skeletc:)ns or archaeological remains of complete or liagineniary 
human burials. If the bones recovered from archaeological excavations 
are dry and fragile, tliey should be washed carefully, dried slowly (not 
in the sunlight), and then treated with aU.ir.* rids preparation will 
harden them so that thev can be handled with impunity. If skulls and 
bc^nes are not loo fiagtnentaiN and in loo poor condition, they can be 
reconstructed from pieces, and there is nc) better wav to learn the 
human skeleton than bs mending bones. Do not throw away odd frag- 
ments and isolated small bones and teeth; lhe\ can be used foi practise 
in identilicaiion. In the Harxard laboratory couise in |)hNsical anihro- 
pologv a weekiv bone epd/ is given in which mmd)c^'ed fiagmentary 
specimens are rotated through the c lass, with .ipproxim.itc lv one* minute 
allotted to the identification of each bone ot p.iii ol a bone, hall credit 
being awarded tor coirecily identilving the bone b\ name and the other 
half lor naming the side ol the body to which it belongs. Human skele- 
tons do not come into the hands of the phvsical antinopologist wired 
together, nor, tor the most parr complete, unless they are clerivc*d froiy 
dissecting roc^m material. 

The instruments necessary tor the study of the skeleton include a 
sliding caliper, a sjjreading caliper, a steel metric tape, a measuring 
board, a goniometer, and a skull pad. 

The sliding caliper is ec]uippc*cl with sharp [)oints at one end of its 
arms, for use in measiiiing bones, and blunt lips at the other end of its 
arms, for measuring the living. It is graduated in c entimeters and milli- 
meters up to 2!) cm. .\ rnuc h larger sliding caliper, or an aiithropometer. 
is useful in measuring articulated pelves. The spreading caliper lias a 

a Cf. C. Wfxxibiiry, “The Use of I*nl\mcrt5Cf1 Vinyl Arciaic ami Rrlatrcl C.nm|K)iiruh in the 
Preservation and Hardening of Bone. ’ 4m /. Phyx. Anthrnp , I9.S6, Vol. XXI, pp. 4‘I9-4.S0. 
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hinge in the middle and curved arms facing each other and terminating 
in rounded tips. It is graduated in centimeters and millimeters up to 
30 cm. I hese instruments are not made by American manufacturers. 
Before the war they could be obtained from Rickenbach & Sohn, Zurich, 
and fiom Alig and Baumgartel, Berlin. However, it is possible to find 
uti li/able substitutes l)y looking through the catalogs of tool-makers 
and the manulac turers ol medical and surgical instruments. Steel spring 
metric tapes are obtainable at hardware stores. 

Satisfactory measuring boards can be made of seasoned lumber. 
I'hose used in the llaivard laboiatorv are 22%" long and 12" wide. At 
one end is moitised an upright 8^4" high, at a precise right angle. The 
surlace ol the measuring board is covered with millimeter paper upon 
which aie tacked at iiuer\als C3l 7 cm. thiee parallel caidboard strips, 
r»() cm. long, graduated in millimeters and centimeters, which are fur- 
nished b\ the U.S. Buieau of Standards. A sheet of celluloid tacked 
o\cT the millimeter paper and the measuring strips prevents soiling 
and wear ol the giaduated surfaces. \n L-shaped wooden sejuare, made 
ol two |)h'<(*s mortised together at a precise right angle, completes the 
mc'asuring device. The dimensions ol the scjuares used in the Harvard 
laboratoiN «ne 9' i" long, 1 '4" wide, t'o" high, and %'' thick. The move- 
able s(|uare is placed against one end ol a bone, the other end of which 
abuts against the upiight ol the measm ing board. The length is read off 
the giaduated suilace of the board from the edge of the sejuare. 

A goniomc'tc 1 lor the measurement of angles may be constructed by 
hinging .1 small wooden flap to a bottom boaid and aflixing to edge of 
the latiei a metal or a celluloid protractor. The hinged flap moves 
thiough ISO"' and the angle is read liom the posi’;on of its edge against 
the upi ight protrac toi . 

The skull pad is a llattened ring or doughnut stuffed with hair or 
some other jiacking material and cc^veied with canvas or leather. Its 
outside diametei is SL." and the diameter of the enclc3sed hole is 
the thickness of the pad P4". A skull may be rested in almost any pcjsi- 
tion upon this pad, so that the hands ol the operator are free for the 
manipulation of the c.diper or other measuring device. 

HOW TC^ 1.1 ARN IHE SKI LK TON 

I he student should begin by rca.wiig the descriptions of the various 
bones contained in tUiy standard text-book of human anatomy and 
checking these desc liptions against actual specimens of the bones them- 
sedves, both loose iind in the articulated skc^leton. He should leain the 
names of the various |3aris of each bone and the principal muscular at- 
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tachnients, the centers of ossification, the ages at which the epiphyses 
unite, etc. Drawing the bones is very helpful, as is also the identification 
of broken fragments. 7'he anthropologist must be able to visualize the 
entire bone from any of its identifiable parts. Fi agmenis may be identified 
by checking them against complete bones or articulated skeletons. The 
student is advised to begin with the vertebral column, learning the 
regional differences first, then the distinctive vertebrae. He may then 
begin to practise the measurements of the lumbar column. Ne\t (ome 
the peUis and sacrum; then the femur and the test of the lower extremity. 
The shoulder girdle and sternum, the upper c\iieinii\. and the skull, 
follow in that order. Foot- and hand-bones are learned most easily b\ 
the help of specimens in which the numerous small bones of these ex 
tremities are looselv sti ung on cat gut. Fhese are obtainable at .inaioinic al 
supply houses. In studving the skull, begin with the bones of the biain 
case; then prexeed tc^ the facial bones, and end with the teeth. Fhe bu^ken 
skull fragments horn archaeological ex(a\ations au* invaluable* lor the 
learning of cranial variations. 

For laboratorv exercisers in anthiopometrv, senes ol bones ahcMciv 
measured and observed by the instructoi should bc’ set out for measure** 
ment and obseivation bv the sttident. llis lesults (an then be handed in 
and corrected. In the basic laboratoiv coiiise in phvsiial anthiopologv 
at Harvard rniveisitv, the instiuctoi lectures upon .1 specific region ol 
the skeleton or a single bone, vvhile in the laboiatoiv the students aie 
learning the niorphologv ol that bone, piaitising its mensuiements. the 
calculation ol nccessaiv indices, and the* lecpiiNite obsei vat ions, and at 
the same time are underg(')ing weeklv bone c|ui//es on the pai ts c in lentlv 
studied. These bone identification c|ui//es aie cumulative, in th.it thev 
include all are.is of the skeleton pieviouslv covered, and they increase 
in difhe ultv, in as much as smallei and ti ic kier fiaginents of the vai ions 
bones are piesented from time to lime. .\ lull teim of Hi weeks with a 
minimum of i laboratoiy hours per week and .{ houis ol lec tiires should 
accpiaint the student with the osic'ologv and ostc‘omeir\ of the* skeleton, 
except the skull. In this spac e of time he should also be familiarized w ith 
all essential details of cranial variation. However, an elementarv knowl- 
edge ol craniometric techni(|ue and observations upon cianial moi 
pholog) recpiires aiK3|,her half-teini. 

The Sex ol the Skrlrton 

The determination of the sex from the postc ranial skeleton in adults is 
easy and certain in about 80 per cent of ca.scs, dillicult but possible in 
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another 10 per cent of cases, and quite dubious in the remainder. In gen- 
eral, males have larger and heavier bones than females, with the ridges 
that mark the mus( ular attachments much more prominent. The articu- 
lar heads of the humerus and the lemur are larger in males and the 
acetabulum is larger and deeper. However, the best criteria of differ- 
entiation are in tlic |)elvis (cf. pp. 253-251). In the mounted pelvis, the 
brim or inlet has a greater ])osterior breadth in the female and often a 
greater autero- posterior length, so that the entire cavity of the true pelvis 
is roomier. I he outlet ol the male pelvis is much more constricted, be- 
cause tlie is( hia con\erge downward, instead of diverging, as in females. 

I he distance between the ischiatic spines is thus reduced in the male. 

I he lower portion ol the male sacrum is not bent backward and upward 
sharply, as in the female, so that the entire pelvic aperture is much 
smaller in the male. On the complete pelvic bcane (the innominate bone), 
the sac ro s( iatic note h is c haracteristic ally deej) and narrow in the male, 
wide and shallow in the female, just behind the sacro-sc iatic notc h on 
the ilium and just in troni of the articular snrlace for the sacrum, the 
lemalc* iinne nsualU shows a deep, wide, pitted groove or sulcus, oi con- 
siderable extent. In the tspical male bone this pre-auricular sulcus is 
usually only a faint grooNc. 

The l)c)d\ of tlie i)nl)i( hone, where the two halves of the pelvis meet 
in front (the sMn|)hvsial region), is lov er and broader in the female than 
in the male. Iklow’ this region, the pubic arch in the female is Nor- 
man, in the male (iothic , I he sul)-pubic angle made b\ these descending 
l)ran( lies of the t\\o jiuhic hones and hy their union with the ascending 
branches of liie ischia is much narrower in the imle than in the female. 
Also, in the female the descending blanches of pub s arc lipped outw'ard 
and there is usual I v .i cc^iinu ic lion or waist in the rajiius of the pubis just 
below* the hro.id sMiipInsial hods. In tlie male the descenciing branch 
of the pubis is bioadei. flaiiei. usualU uncveitcd. and without the con- 
siriction at its uppc‘r end. The f.dse pehis, formed by the hollowdng ol 
the ilia above the jielvic brim oi inlet, is usually wider in the male; the 
male ilia flare much move laieralK and the iliac aesi is mcue rugged, 
with a prominent tuberositv near the middle of its course. The female 
ilia rise moie iieailv veiiic.illv and are more grai ile. The female sacrum 
is relatively broadei .nid shorter than that ol the male. 

Some ol iliese dillercnces are asce. .ainable in the pelves of foetuses, 
children, and adolescenis. However, a certain propc^rtion of adult pelves 
show no ( lear diflerentiaiion of the sexual characteristics or display con- 
tradictory combinations. 1 lu' honest anatomist admits his inability to 
.sex such skeletons with anv certainty. 
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The Age of the Postcranial Skeleton 

The age of tlie individual at deatli is ascertainable with a fair degree 
of accuracy in immature skeletons from the extent of ossitication of 
bones and epiphyses (and in the skull from the eruption of the teeth, 
for which cf. pp. 2^4-235. 732). In adult skeletons the determination of 
age is precarious and approximate. 

At birth, every vertebra consists of three pieces, the body and the two 
halves of the vertebral arch. The halves of the arches unite behind in 
the first \ear of life, beginning in the lumbar region and extending up 
ward. About the third year, the bodies of the upper ( civic als are joined 
to their arches; in the lower lumbars. this union is not (ompleted until 
the sixth year. The sacral vertebrae are tonned from central bodies, 
each with an upper and lower e[)iph\sial plate, lateral parts (which also 
have epiphvses). and the vertebral arches. The vertebial aiches are 
united with their bodies between the second and fifth oi sixth years, 
beginning with tlie lowei sacrals. The epiphvsial plates for the bodies 
appear about the sixteenth veai, those for the lateral |)aits between the 
eighteentli and twentieth years. I'he iiuervertebial libroc ai tilages that 
separate the bodies of the sacral vertebrae begin to disa|)pear liom the 
eighteenth year in the lowest sac ral vei tebrae. All segments of the sac rum 
are united between the twenty-fifth and thirtieth years of life. The seg 
ments of the cocevx do not usuallv fregin to join unii^after maturity. 
Late in life thev are often fused together and united with the sa 
crum. 

At birth, the three jrarts of the pelv ic bone — ilium, isc hium. and pubis 
— are united only by cartilage. By the seventh or c*ighih year the inferior 
branches of the pubis and isc tiium aie almost c ompletely united bv f)one. 
The articulation of tlie three bones in the acetabulum forms a \ shaiied 
cartilage. The ossification of this cartilage bc’gms in the pubis ischium 
branch of the V at about 12 years and fuses at about ITi 16 veats. 

The age order of tlie uniem of epiphyses has been determined ac 
curately by Stevenson from large series of skeletons of known age in the 
collection of Western Reserve I hiiveisity.^ riie secpience is definite 
and constant for man.^fiparenily irrespec tive of sex and race. .As a matter 
of fact, the same ser|uen(e is found fairly generally thioughout othei 
mammalian forms. Stevenson’s findings are summari/ed in the Ic^llowing 
table. 

• Paul II Sicsrnvin ‘‘^KC Orrlrr of F.|>iphw'al I'nion in Man.'* Am /. Ph\%. Anthi . MUM 

Vol vn.pp 
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AGE ORDER OF EPIPHYSIAL UNION IN MAN 
(Data from Stevenson) 



Order 

Heflins 

Completed 

1. 

Distal extremity of humerus. 

1.5 y. (?) 

Refore 17 y. 


(a) Medial epicondyle 

16 y. (?) 

Refore 17 y. 

2. 

Coracoid process of scapula 

15 y. 

Refore 16 y. 

5. 

1 liree elements of innominate 

y. (?) 

Refore 17 y. 


Head of ladius 

Rc'gmning of 18 y. 

Hnd of 18 y. 


Ca) Olecranon of ulna 

16 y. (*"; 

17 y. 

f). 

Head of femur 

Reginning 18 y. 

18 y. 


(a) l.essei and greater trochanters 

l esser slightly earlier. 

18 y. 



greater same as head 


6. 

'I'll herosi ties of rilis 

18 y 

22 y. 



(very unreliable) 

7. 

Distal extremities of nhia and fibula 

18 y. 

Fnd of 18 y. 

8. 

Proximal extremits of tibia 

RcginniiiR 18 y. 

Reginning 20 y. 


(a) Proximal extiemitv of filmla 

“ .. 

“ 

9 

Distal extiemits of femur 

Reginning 19 y. 

Reginning 20 y. 




(cjr earlier) 

10 

I'ulM'icjsitx of iscbium 

Reginning 18 y. 

Reginning 19 y. 

11. 

Distal extremilic*s of radius and ulna 

Reginning 19 y. 

19 y 

12. 

Hcm< 1 of bumerus 

19 y 

20 y. 

\^. 

( lest of ilium 

19 y. 

21 y. 

11 . 

1 leads ol » vii'. 

20 y. 

22 y. 



(very unreliable) 

r> 

Kainal epipbssis of pehis 

19 V. 

22 y. 

h> 

(.lax K le 

22 X. (?) 

28 y. 


riic clcUTiniiiation ol a<^c at death from the postrranial skeleton is 
miRh more clillit ult in mature individuals. I lie most reliable indicators 
are ihe fate ol the j)u!)i( SMiiplnsis, certain features of the scapula, the 
( losint*; of the (lani.tl sutiues, and the wear of the teeth. (Fc^r cranial 
MJluial obliteration and teeth, cf. pp. 145-1 16, 734.) 

In general, the adult indi\idual approaching; »inddle age begins to 
de\elo|) b()n\ outgiowths at the sites of attachments lor muscles and liga- 
ments. I net ease of the delmition of so-called muscular ridges is due to 
aging lather than to muscular power. The textuie of bones becomes less 
i((>r>-like after li5 vears. and, particular!) in the skull, more “matte,” 
and e\entuallv pitted and granular. “Moth-eaten” patches appear in 
( ertain bones. Deminerali/ation takes place, especiall) in the spongy tis- 
sue of the bone. I his is a |)henomenon of micidle and advanced age, 
irregular in its progression and often cc^mplicatt*cl by nutritional and 
pathologic al conditions. 

I'ocld has recognized the following, ohases of appearance and ossifica- 
tion of the face of the pubic symphysis in mature skeletons: 

1. Age 18-19. Ssmplnsial surface tiasersed by horizontal ridges separated 
by well marked grooxes; no definite delimiting margins, no definition 
of extremities. 
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2. Age 20-21. Surface still giooved, but grooves toward dorsal margin 
beginning to be filled with fine textured bone: dorsal limiting margin 
begins to develop; no delimitation of extremities; foreshadowing of 
ventral bevel. 

3. Age 22-24. Progressive obliteration of ridge and lurrow system; dorsal 
margin becoming more defined; ventral be\eling more pronounced; 
no delimitation of extremities. 

4. .Age 25-2(). Great increase of \ential bexeled area; complete definiiion 
of dorsal margin through iormation ol dorsal plateau; commencing 
delimitation ol lower extremity. 

5. .Age 27-30. Little change except spoiadic and premature attempts at 
formation ol \entral rampart; louei exti emits and dorsal margin in- 
creasingly definite; commenting formation ol upper extiemity. 

6. Age 30-33. liuieasing definition ol extremities; de\elo|)ment and com- 
pletion of \eniral rampart; absence ol lipping ol svmplnsial margin. 

7. Age 35-39. Face changes trom granular to Imei texttne; commencing 
bony outgrowths into tendons and ligaments 

8. Age 39-44. S\mph\sial lace smooth and inactive; oval outline com- 
plete; extremities clearly defined; no rim; no lipping. 

9. Age 43-30. Svm|)}iysial lace piesents a imiiked rim; doisal margin 
unifcumly li[)ped; ventiMl margin iiiegulailv li|)pe(l 

10. Age 30- . Svmphvsial lace eroded and showing enaiic ossification; 
ventral margin more or less broken down. 

The above phases ol metamorphosis ol the svmpliysial hue have been 
determined from a study of adult male White pelves, in the White 
female, the ridge and furrow system is somewhat mote delic ate and ilieie 
is some retardation in the first two phases (I. Age If'iuir: 2 .Age ?'-23; 
3. Age 23-2f)?. 4. Age 2fi-27; 3. .Age 27-.30; b. .\ge .30 .‘hi; 7. .\ge ;’()-10; 
8. Age 40-43; 9. Age l,3-‘30; 10. Age 30-). In the female a delav ol two 
or three years occuis in the consolidation ot the vential aspect ol the 
bone, so that the svmphvsial face is alreadv complete aiul cpiiescent be- 
fore the ventral aspect. Ossifications cd tendinous and ligamentous at- 
tachments begin about 3 years later in the Ic’iiiale. I.i|)ping ol the mar- 
gins and pathc^logical erosion (A tlie sym|)hvsial surface are le?s 
extensive. Hciwever, altogether the difleieiues are so slight th;u tliey 
would be of little utility in sex determination. 

Todd also studied the changes in ifie symphysis ol the .Negro-White 
hybrids of both sexes. The diflerences from the Whiles are not im- 
portant. The formation of a symphysial rim begins in the .Nc'gro-Whiic 
male some 10 years earlier than in Whiles, but the rim loim.ition tends 
to be aborted. Lipping of the dorsal margin begins 3 years earlier, but is 
also arrested. The ventral erosion and surface rarciaction c liarac leristic 
of the last pliase in Whites also commences some 5 years earlier, but is not 
so marked. 
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On the whole, the elementary student is advised not to devote too much 
attention to these details of difference, but merely to place any pelvis 
that he has to examine within the White male schema, so far as he can. 

The ai^e (halites in the adult scapulae are clearly defined by Graves, 
but without the multiplicity of chronological phases described by Todd 
lor the |)iibit symphysis. ^ 1 hey consist of: (a) lipping of the glenoid 
(ossa, beginning in the early thirties at the notch at the juncture of the 
upper and middle thirds of the ventral glenoid margin; (b) similar 
lipping of the (la\i(idar facet; (c) development of a plaque of bone on 
the under sin lace ol the tip of the acromiem process; (d) granulation or 
scale*-! ike piolileration of the smooth trape/ial surface c:)f the scapula 
below the spine; I'e) roughening and increase in size of the ridges run- 
ning ac loss the sc apula; (I) de\elopmcnt of atrophic spots or “moth-eaten 
[)at( lies.” especi.dly in the thin arcM below the scapular spine; (g) 
buc kling, pleating, or wrinkling of the dorsal surface. All of these changes 
begin in the thirties and i)ec ome more apparent u ith advancing age. The 
waiping or distortion rareK is prcmounccd before the fortieth year. 

REAniNG CAIJITRS A\I) RKCOROING MEASUREMENTS 

Siandaid anthro|)ometi ic instruments are graduated in centimeters 
and millimeters. It is suliu ient to read to the nearest millimeter. The use 
of a X'einiei scale lor liner leadings is inadvisable, since the anatomical 
points lo be measnied c annot be loc ated precisely enough to warrant the 
s|)lifting ol millimete rs. If the scale ol the caliper seems to read exactly 
hallwas bei\\c*en the iwo di\isions marking a millimeter, add or drop 
the hall millimeiei to make an e\en number. In measurements of the 
skeleton it is niosi coineiiient to recoicl in milliu'eters rather than in 
ceniimelc’is and dec imals. In grossei mcMsnrements, such as stature, it is 
cusiomaiN lorc coicl in w hole c eniimeiers, IoIIow'tI by the decimal point 
and the millimetric h act ion (e.g., 17r).(') cm.) Actually, in such large 
me.isnremeius, sullu ient accuracs is obtained even by reading to the 
nearest whole centimeter. 


The Most ho po) taut Measurements and Obseiuations upon 
the Postcranial Skeleton 


LU.MBAR VERTEBRAE 
Measuremeftts 

1. Vertical ventral diameter of centrum. From the middle point of 
♦ \V. \V t;r;ivc^. " Age Cli.iiig(S in ihc Scapula.” Am ]. Ph\s Anthr., Vol. V, 1922. pp. 21-23 
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the superior ventr.il border of the vertebral body (centrum) to the 
middle point of the inferior ventral border. 

Sliding caliper. 

2. Vertical dorsal diameter of centrum. From the middle point of the 
superior dorsal border of the vertebral body to the middle point of 
the inferior dorsal border. 

Sliding calijjer or spreading caliper. 

X’ertical lumbar index: 

Sum of doisal \eriical di.iineters of centra X JOO 
Sum of \entral vertical diameters 
Di\ isions of index: 

Kurtorachic (com ex forward) x- 97.9 
Or t horacii ic (stra iglu) 98- 101.9 

Koilorachit (corua\e) 102- x 


THE PELVIS AND SACRUM 


Measurements 

On each of the mounted pehes take the following measurements and 
calculate the indices gi\en below 

1. Pelvic height: Distance from highest point of iliac crest to deepest 
point of ischial tuberosity — right side, left side. mean. Large sliding 
caliper. 

2. Greatest fjelvtc breadth: .Maximum diameter outside of ilia( (lests. 

(1 ) Height X loo 

(2) Cireatest bieadih 

3. Sagittal diameter of l)elvic inlet: Middle [)oini of edge of sacral 
promontoiA to middle of posterior ridge of upper svinphysial bor- 
der. Small sliding caliper. 

4. Transveise diameter of f)eh>ic inlet: Maximum transverse diameter 
of pelvic inlet f)etween Liniae auuatae perpendicular to |)receding 
measurement 


Breadth-height indevx: 


14 i I 1 • • 1 X 100 

Index of tlie pelv ic inlet: — 

Platvpellic x — 89.9 

. Mesaiipellic 90 — 91.9 

Dolic hopellic 9.5 — x 

5. Greatest breadth of the ischiatic notch: From the ischiatic spine 
to the posterior inferior iliac spine Sliding caliper. 

6. Anterior length of sacrum: From middle anieric^r point of promon- 
tory to middle anterior point of lower bordei 
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7 . Sacral breadth: Greatest breadth of sacrum at level ot anterior pro- 
jection ot the auricular surfaces. 


Length-breadth index of sacrum: 

Dolic hohieric 

Sul)platyhieric 

Platyhieric 


(7) X 100 

( 6 ) 

X- 99.9 
100 - 105.9 

106 - X 


Observations 

( 1 ) depth and 

( 2 ) breadth of ischiatic notch (e.g. depth: srn., medium, deep) 
(S) pre auric nlai sulcus: widtli and depth ® 

(4) sub-pubic attfrle: sm.. medium, large 

(5) phase of pubic symphysis: (approximate)® 

( 6 ) tschta: parallel, coiuerging, diverging 


THE FEMUR 


Measu rements 

1. Len^tn bicondylar: Length of the femur in natural position with the 
(ondvles resting against the vertical wall of the measuring board 
and I he movable stpiare tangent to the extremity of the femoral head. 

2. Leuffth niaximurfi: Cireatest length from the internal condyle to the 
exiieine point of the head on the measuring board. 

3. Diarnetei of the head, maximum : Taken with the sliding caliper. 

4. Sub-troc hanteiK diameter , antero posterior: Sagittal diameter of the 
shaft below the lesser trochanter at the level of the greatest transverse 
diameter'. (Sliding lalipei) 

5. Sub-ttoc hanteric diameter, lateral: Tr*ansve> »e diameter perpen- 
di( ular to the preceding. 


6 . 


I , 11 . .Antero posterior diameter (4) X 

Index of platvmena — L L 

Lateral diameter (5) 


100 


Hyperplaiyrneric x — 74.9 

Platymeric 75 — 84.9 

Eiirymeric 85 — 99.9 

Stenoirrer ic 100 — x 

Middle shaft diameter, antoo-posterior: Diameter between the dcusal 
and ventral surfaces of the femur at the nriddle of the shaft, perpen- 
dicular to the ventral surlai e. (Slicimg caliper) 


Cf. n E l)rrr\. "Scxu.'il and Racial caiaracioi's of ihc Human lliinii,’’ /. Anal., Vol. LVIII, 
lyiJS. pp. 71 SS. 

« C:f. T. VV. TcxUl, ■’ Vrc Changes in tlic I’lihic Bone," Am. J. Pfi\s. .itithr., V'ol. Ill, 1920 
pp. 285- .SSL Vol IV. 1921. pp. t-7(). S.S.S-IOCi. 407-424. 
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7. Middle shaft diameter, lateral: Transverse diameter at the same point. 

perpendicular to the preceding. (In this and in the preceding avoid 

oblique measurements.) 

• 1 Middle diameter, lateral (7) X 100 

Middle index . 

Middle diameter, antero-postenoi (G) 

Obsewations 

(1) Sex: Arrange male and female femora in separate (olumns, also lefts 

and rights, paired and odd. 

Sex determined by size, robusticity, diameter ol head. Below IG 
mm. generally female. 

(2) Sub-trochanteric region: ^ 

(1) C-rista h>potrochanterica: absent, submedium, medium, pro- 

nounced. \ery pronounced. 

(2) Fossa Inpotrochanterica: the same as abo\e. 

(S) Third trochanter: the same as above. 

(3) Middle shaft: ^ 

(1) Shape, oval, elliptical, prismatic. (]uadrilateral. 

(2) lanea aspera: absent, submedium, mediiun slight pilaster, me- 

dium pilaster, pronounced pilaster. 

(4) Degree of torsioti of the iif)fjer ffortioti: Ohscwcd bv Living the femur 

on the table and noticing the angle of the head aiul the net k with 
the plane of the posterior surface of thetondvies negative torsion, 
neutral, slight (less than 10 degrees), medium toision (10-20 de- 
grees). pronounced torsion (20 -30 degrees), v ei v'^)r()noun( ed. In 
paired femora, notice differences in torsion between i ight and left. 

THE TIBIA 
Measurements 

1. Maximum length {minus spine): Osteometrit board I’lat e the tibia 
with the malleolus against the vertical wall of the osieomeirit boar^l 
and with tlie long axis of the bc^ne parallel with the lf)ng axis of the 
board. I'he tibia should rest on its doisal surfate. Plate the .stpiaie 
against the anterior edge of the lateral (f)ndyle external to the tibial 
spine. 

2. Middle diameter (antero posterior): S]idiogCii\ '\pcr. Mark the middle 
point on the tibial trest. Measure anteroposterior diameter. 

3. Middle diameter (lateral): Perpeiidit ular to preieding. Plate tibial 
crest against graduated t>ar of caliper. 

▼ Cf. AM HrcIliZka, “.Shape of .Shaft," /1m / Phy%. /Iiithr., Vol XIX, Ml.Sl. pp. 477 
479-481. '‘Stjh cro<hanceric region." op cif.. Vol. XIX. l9.SI.pp 17 .17: Vol. XXIII. 1917. pp. 
I27-I9H 
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Middle Index = 100 

4. Nutritive foramen diameter (antero-posterior): Antero-posterior 
diameter at level of base of nutritive foramen on external surface of 
bone. Sliding caliper. 

5. Nutritive foramen diameter (lateral): Perpendicular to preceding. 
Sliding caliper. 

Index of platycnemia — — 

(4) 

Hyper|)latycnemic x -- 54.9 
Platyc nemic 55 — 62.9 

Mesocnemic 63 -- 69.9 

Kuryc nemic 70 — x 

Obsen'atiofis 

(1) . Shape of shaft at middle.'' Use Hrdlicka’s set of mounted casts of 

tibia at middle of shaft and classify according to type: (1) ordinary 
prism, (2) lateral |)rism, (.3) external surface concave, (4) posterior 
SIM I 're di\ ided in two by vertical ridge (more or less quadrilateral), 
(5) interioi bolder indistinct, posterior half of bone oval, (6) plano- 
convex, (1 ) indefinite. 

(2) Retiovnsiou of head: Absent, submedium, medium, pronounced. 

(3) Lateral condyle: Uonvex or concave. 

(4) S(i}iatting facets: Kxtensions of inferior articular surface above an- 
terior lip ()l tibia. Present or absent. 

THK SC.M’t’LA 

Measurem ents 

1. Morphological breadth: Diameter between the highest point of the 
superior angle and the lowest point of the inferior angle. (Sliding 
cali|)er) 

2. Morpholo\:^i(al length: Diameter between the middle point of the 
glenoid fossa and the point on the vertebral border midway between 
the two ridges terminating the scapular spine. (Spreading caliper) 
Mark point on vertebral border with pencil. 

3. Breadth of infra-spinous fossa: Diameter between the inferior angle 
of the scapula and the point on the vertebral determined in No. 2. 
(Sliding caliper) 

4. Breadth of supra spinous fossa: Diameter between the superior angle 
of the scapula and the point on the vertebral border determined in 
No. 2. (Sliding caliper) 

" Ale< HnlhrK.i. ■■Siiu!\ of ihc Normal Tibia,*’ Am. Ant hr., Vol. XI, 1898, pp. 307-312. 
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Indices 

1. Scapular index: 

2. Inlra-spinoiis index: 

Supra spinous index: 

Ohscn’dtiotis 

(1) Vertebral border^ (from scapular spine to inferior an^le): ('onvex, 
straight, concave. 

(2) Scalnila notch: Ahsent, slight, inediuiTi, deep, foramen. 

(3) Shape of aciornion process: Sickle, triangular. (]uadrangular. inter- 
mediate. 

(4) Age changes: ® Lipping of glenoid fossa, pleating. hu( kling. aiiophic 
patches. Classify each in following categories: ahsent, siih-ineclium, 
medium, pronounced. 

THE HUMKRl’S, THE RADII’S, HIE I’LNA 

The elementary siutlem is advised to confine his mcasniing to the 
maximum lengths of these hones and to the maximum diameter of the 
humeral head. Lhe former aie of use in reconstruc ting stature and limh 
proportions, the latter in the determination of sex. 
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Morphological length (2) X 100 
Morphological breadth (1) 

Breadth of infra-spinous fossa X 100 
NIorphological length 
Breadth of supra-spinous fcrssa X 100 
Nlorphologicai length 


STA I L RE RECONS I RUC l ION EORMLX.XE 
Male Stature 

(a) HI .SOC) -f- I . WHO Fcmilr 

(1)) TO.fvlI Unnurus 

(c) TS.rail 4- 2.37ti Eihia 

(d) 8a.92:) 4 - 3.271 Radius 

(e) 71.272 -- 1.1. (Femur 4 - l ihia) 

(f) 71. M3 4- 1.220 Femur f 1.080 I ibia 

(g) bt) 8’)'i -f- 1.730 (Humerus -^ Radius) 

(h) (i0.7S8 4 - 2.700 Humetus 4 Radius 

(i) 08.397 ^ 1.030 Femur - Humerus 

(k) 07.019 4- .913 Femur 4 - 000 I'ihia 4 - 1.22^ Humerus — .187 Radius 
Female Stature 

(a) 72.811 ^4 1.915 Femur 

(b) 71.17.5 4 . 2 7.51 Humerus 

(c) 71.771 4 2 Tibia 

(d) 81.221 f 3.313 Radius 

(e) 09.151 4 - 1.120 (Femur 4 - Fibia) 

(l) 09.501 4- I.II7 Femur 4~ 1.125 Tibia 

• Cf. W. W. Graves, “ I ypes of Scapular/' Am. J. Authr.. Vol. IV. 1921 . pp. 1 11-128. 
, "Akc Cihangrs in the Scapula/' op ni.. Vol V, Pt22. pp 21 -SI 
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(g) 69.91 1 -|- 1.628 (Humerus 4- Radius^ 

(h) 70.542 4-2.582 Humerus -f .281 Radius 

(i) 67.455 4- 1.3:W Femur -f 1.027 Humerus 

(k) 67.469 + .782 Femur -f 1.120 Tibia + 1.0.59 Humerus— .711 Radius 

I he lorinulae above were developed by Pro[c.s.sor Karl Pearson for the 
reconsliiK lion of siaiure from dry bones. The best results are obtained 
from loiinulae (e), (1), and (i). The length of the femur used is maximum 
length. In using these lormulae, be earelul to express the lengths of long 
bones in centimeters and decimal fractions thereof. 


The Cranium 


PRELIMINARY REMARKS 

A great deal ol damage may be done to skulls, especially fragile 
ar( haeol()gi( al spcfimens. b\ inexpeit and (arel.'>s handling. Never lilt 
a skull by taking hold ol any part ol the buial skeleton, or the zygomatic 
auhes. (»r bv hooking \oin linger through the foramen magnum. Carry 
the skull as vou would a thin bowl, resting the vault in \our cupped 
hands (both ol them). 11 sou have to lilt the skull with one hand, in no 
(ase |)ut Nour thumb <md lorelmger into the orbits and attempt to rai.se 
it b\ a giip on the inner w.ills ol the oibits. 11 \ou do, you will certainly 
crush the pa|)ei-thin lachiNinal bones. The only proper way to lift a 
skull w iih one hand is to jilac e \our thumb on one temporal region, just 
abo\e the cMcinal oibit.il process and sour first, second, and third lin- 
geis in a c on esponding position on the other temporal region. In so 
doing. \(n\ will not injure the skull, un!<*ss \ou diop it. 

It Non possess a skull uilh its teeth in place, be sme to glue them into 
theii sockets, if thcN aie loose; especialU the singlerooted teeth — in- 
cisors. caninc-s, |)remol.ns. and (usUtdh) third molars. 

• .\ skull complete with the facial portion attached and the lower jaw 
present is c alled a oannna; a skull minus the lower jaw, but otherwise 
intact, is a (ah^ariina: a skull minus lower jaw and facial skeleton, but 
with br.iin-case intact, is called a (ah'aria. \ skull cap with the base 
broken a\\a\ is called a calva. This lerminolc^gv may seem pedantic to 
\oii, but it would not if sou came into chaige ol a museum collection in 
which e\er\thing from a lew* liiokc bits to a ccmipleie cranium had 
been catalog(*d iiulisc i iminatelv as a "skull or a ‘cranium. 

In the lists ol skull iucmsui emeiits that follow’, you may have to omit 

If' K. IVaivon. ''Maihnn.iiKal C onti ibulions to the I hcon of I xoliition. W On the Renin 
siniciioii c^f llic .Stainrc* tif Pieliistoiic R.icc's. Ptitl Ffotts . \ol CXC 11. ISW. p 109-211 
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auricular height and the various facial angles, since these measurements 
ordinarily require the use of rraniophores and goniometers. You can 
rig home-made substitutes, if you are ingenious. The standard position 
of the skull in measuring facial angles is the eye-ear plane (the tops of 
the ear-holes and the lower rims of the orbits in the same horizontal 
plane). This eve-ear plane is a ( lose ecpiivalent to the poise of the head 
in the li\ing when the eyes are fixed upon the hoi i/on. In order to fix 
the skull in this position, yiu must have a device that holds up the 
skull by rods thrust into the ear-holes, with a pointer at the level of 
the tops of the ear-holes that can rest on the lower rim of one or other 
of the orbits. You will also need some sort of a prop against the roof 
of the hard palate to pre\ent the skull from deling a nose-di\e around 
the ear axis. 

Here is also omitted a desdiption of the method of mc'asuiing the 
cubic capac it\ of a skull, because it in\ol\es the use of spec iai apparatus 
(control skull of known water t apac itv, glass tube gi.iduaied to 2. ()()() (( ., 
quarts of mustiUcl seed, and other accessoiiesK Howes ev. there is a still 
more cogent reason for that omission: the unending and tc'dious contio- 
versy in which ph\si<al anthiopologists ha\e indidgc’d (and are still 
engaged) about the accurat v ol \arious te(hni(]ues of measming cranial 
capacity. I sugg(‘st that the elementars student content himself with 
calculating the (uf)ic capacity of the biain-tase by using Peaison’s 
formula (c f. p. IV,)), 

Mans of the moi phologit al observations taken uj^m crania (see pp. 
74l-7I.‘f in which the Harvaid blanks are reproduced) recjuiie whole 
lecture periods for their e\f)lanation and (lemonstiatic»n. as well as seiies 
ofcarefidly selec ted c lania that exhibit the v.ii iations in cpiestion. riiese 
mor|diol(>gical obseivations are iW)i dealt with in this brief tie.ilise. The 
anthropologist adheres to a fixed ideal st.indard ol compaiison of “me- 
dium* development, on tlie l)asis of his experience as to what Js 
“medium * in the tvpical skull of an adult lMuo|)ean male ol noidi* 
western Furopean exti.ictinn. I heie is no double standard for the two 
.sexes and all of the grading is done against this ideal standard of “me- 
dium” in the Furopean male. It is so dillic till Im any expeiienced ciani- 
ologist to be consistent in such giading ih.it s»)me evade the task. Also, 
there are .some vaiiitions that do not c)ulinaiily occur in FuropcMii 
crania and these have to be rated against an ideal universal standard — 
which is even harder to accpiire. 

Craniologv is not easv. but skulls are interesting and congenial speci- 
mens with whic h to w'oik. They aie easier to gel along with than peo|)lc 
and can be measuied and of)scrvcd more acc uratelv. 
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THE SEX OF THE CRANIUM 

Sex is also determinable from the skull in the majority of rases — more 
easily in Whites than in Negroids or Mongoloids. The male skull is, in 
general, larger, heavier, more rugged in the relief of its muscular mark- 
ings and processes (or projections). Notably more prominent in the male 
are the temj)oral crests and the lines cif attachment of the neck muscles 
and ligaments and the external occipital ])rotuberance. Every anthro- 
pologist looks at once at the mastoid jncjc esses and the brow-ridges in 
order to sex a skull. In the male, the mastoids are bigger in every way, 
more massive and pujjecting than in the lemale, and the supramastoid 
crests are generally well marked. The styloid processes in males are often 
long and strong, but never so in iemales. 

I he brow-ridges in the (emale skull are ordinarily but little developed 
and the glabella eminence on the tiontal bone (just above the root of 
the ncjse) is usually only moderately ccjnsex. These teatures in males are 
variable in deselopmeni, but usually far more prominent. The male 
forehead is geneuilly more sloping than that cjf the lemale. The latter 
olien has an erect or e\en bulbous hcmtal region with the bosses of the 
frontal bone prominent. The edges ol the female orbits are ordinarily 
sharper and more delicate than tho.se ol the male; the zygomatic arches 
ihiniHT and more h agile, the malais less massive, the entire facial 
skeleton smaller and lelatisely shc:)rter and broader, the nasal skeleton 
more iiilantile. I he male has a bigger palate and larger teeth. Particu- 
larl>, the lowei jaw or mandible in the male is heaxier, much deeper in 
the chin region, with .t stronger forward projection of the bony emi- 
nence of the (hill. The latter is often hilobate oi oilatcral in males (cf. 
pp. 108 -Ibf)) but usuallv pointed or median in the tenialc. 

In spite of all of these ciiieria ol distinction, it is sometimes impos- 
sible to h\ the sex of a skull with certainty. Sexual differences are 
minimi/ed in .Negioids and .Mongoloids, in which races the frontal 
region tends to be infantde in both .sexes, and in .Australoids, among 
whom the c rania ol females often ha\e bigger brow-ridges and teeth than 
ordinarily are lonnd in While European males. Small, gracile indi- 
viduals of the male sex ol anv race are likelv to he mistaken for females, 
and large, rugged females lor males. .No dependable sex differences in 
the skull are appaient until pulieriN i cached, often not even then. 

In such archaic palaeoanihropic txjH's as Pithecanthropus and Sinan- 
thropus, the sex ol sjiec imeiis is pariiculaih puzzling because the range 
of sexual ciiffeieiitiation in the skeletons of races represented only by a 
few isolatcul spec imens is incompleielv knowm. 
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THE AGE OF THE CRANIUM 

There are some ossificatory processes of the immature skull that are 
of use in ascertaining the age ol the individual at death. The frontal hone 
at birth consists of two halves which usually begin to unite during the 
second year of life. However, in a considerable proportion of cases, this 
median frontal or metopic suture remains open throughout life. The 
occipital bone at birth is in four parts: an upper part, two lateral por- 
tions, and a basilar segment. The uppei portion, called the squama, is 
usually united to the lateral portions by the end of the fifth year; the 
lateral parts join the basilar |)art before the seventh \ear. Fhe basilar 
part is united to the sphenoid bone by a strip of cartilage up to the twen- 
tieth year. Hnion begins at about that time and is com|)leted in the 
course of two or thiee \ears. I fie closure of the basilai sutuie is a good 
indication that the skull is that of an adult. 

However, tlie eruption of the tenqxiiarv and peimanent dentitions is 
a much better guide to the age of the indiv idual at death. The teeth ei iipt 
in a stated older and at average ages lor each tooth that aie sub- 
stantially the same tor both sexes and all rates ol modem man that 
have been studied. Sexual and lac iai variations in the age ol the ei option 
of teeth are so ninth less than iiitliv idual variation th.it thev tan be dis 
regarded in attempting to age specimens. Some intlividu.ds aie |)ie- 
ccx ious and otheis retaidcxl, so that the tleiei mination ol t hitinologit al 
age from physiohigit al age is not absolute. I)ut meiely^ippioximate. 

t St vi! vt.ts OF loom tRiriiox 


Drridunuj nr Mi!k DentiUnn 

I ()\%cr cciiirji iiuivjn Ok *1 inonchs 

rpfxrr iruisors S ic 111 niniiihs 

I o\\c*r la(i:r;il iiKiMirs aiul hiM molars (r LM months 

Canines Ih to months 

Setond molars ‘JO to 'Jl months 

Permaneut 

First molars (ith scar 

Central imi'frors 7lh \e.ir 

Lateral iruison Wlh sear 

First prrmolars Olh u-ar 

Ss'cond premolars lOih sear 

Canines llih to I'Jtli sear 

Second molars Uth to Hth sear 

Third molars 1 7th to LVah sear 


In the enqjtion of both sets of teeth, the lowers tend to be t in a little 
before the corres|Kjnding teetli of the upper jaw. I lie beginning student 

2 I 2 

should note that the milk teeth total 20. vi/.: I j MM - (2 incisc^rs, 
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1 canine, 2 milk molars on each side and in each jaw). The dental formula 

for the permanent dentition is or 32 teeth in all. The 

permanent molars erupt in the growing alveolar processes of the jaws 
back ot the milk molars. The permanent premolars therefore replace 
the milk molars, for detailed description of the various teeth, the student 
should refer to any text-book of human anatomy. 

In the skulls ol mature individuals, little more than a guess at the age 
at death can be made from the condition of the teeth. The wear of the 
teeth depends u[)on their hardness (partly a matter of individual con- 
stitution) and the amount of abrasive material in the diet (sand, grit, 
et cetera), as well as upon the nature and amount of food consumed and 
the length o( time that the teeth have been in use. In civilized persons 
who live upon diets of soft, cooked fof)ds, there is often little wear of 
the teeth, even late in life. Other persons living upon the same diets 
wear down their teeth markedly, presumably 1 .cause of bio chemical 
debt ietu ies. Many j^rimitive groups who chew \igorously upon gritty 
food wear down the teeth to mere stumps by the time they attain mod- 
erately advanced years. 

The (Kilusion or closing of the cranial sutures and their external 
obliteration are the best criteria of the age at death of mature skulls, 
but the\ arc en.ttic and unieliable in comparison with the epiphysial 
unions, the eru|)tion of teeth, and e\en with the age changes in the 
pubic sMupInsis. blie following summaiy of ettocranial suture closure 
in adult male Whiles is gathered from the work of Todd and Lyon, the 
best authorities on this subject.” Fach cranial suture presents two as- 
pects: that seen on the inside of the skull (endo.ranial) and that seen 
on the outside (ectcxranial). Closure begins appres imately at the same 
time in both aspec ts, but endocraiiial closure is more regular and reli- 
able. Iloweser. the ordinary obsener has difluulty in obser\ing the 
dosuie ol sutures inside the skull unless the latter is sawed in half. 
This piocedure is undesirable in the case of fragile skulls that come out 
of an haeological burials. Fherefore. the ectocranial suture closure is 
most likely to be useful to the anthropologist. Tc^dd and Lyon studied 
both White and Nc'gro skulls, but the dilfercnces in sutural closure are 
almost negligible and certainly of no importance in determining the 
age of a spec imen. Sex differences a ^ ecjually unimportant. The most 
disconcerting phenomenon of sutural clexsure is “lapsed union” — in 

»» r. \V. rexia .nul n. W. Lvon. Il "Fctocr:nii.il Closure in .Vdiill Males of While Mock.” 
/Im. J. Pffss, Afithr. Vol VIII. 1925. pp. 2.1-16; cf. also of), ctl., Vol. VII. .125-181: Vol. VIII, 
47-71, 14^168 
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which bone heaps up along the edges of a suture without closure of the 
suture taking place. This lapsed union may aflect a part of a suture or 
all of it and is especially common in the sagittal and lambdoid sutures. 
When lapsed union develops, the suture may never close. 

In the following scheme, numbeis designate approximate degree of 
sutural closure: () = open or patent. 1 = one quarter, 2 = one half, 
3 = three (piarters. 4 = complete closure. 

CR wiM sirn RF. dost rf in m \le whitfs 

(Oaia troiii 1 (kUI .ind l.>on) 

Cnmttirtu rnient 


S' li Cliff 

and Cniiist' 

Tt'rtninntinn or Peak 

Sagittal 

pars ohfiica 

20. rise (o 2 1 ai 2S. slow 
(o 2 ( 1 . (ticn lapit) 

20 to 

3.9 

pars lanilKiica 

21. sicailv (d 1 2 at 21. 
pause until 27 

29 to 

2 » 

pars verticis 

21: 0 7 at 2-) 

29 to 

2 7 

p.irs tiic^iiiatua 

2t). rapid 

29 to 

2 9 

Coronal 

pars hrt'ginadra 

20. rajiul 

29 to 

2 3 

pars (oiiiplicaia 

2(». steads 

20 to 

0 9 

pars piciua 

22: 0 1 at 20. 2 S at 20 

',0 to 

SH 

Latn hdoiii 

pars lamh<li(a 

21 to 20 

SO to 

2 3 

p.irs 

21 to 20 

SO to 

1 9 

iiais asicrica 

2ti 

SO In 

0 0 

o(( i fatal 

pars siijM'rKjr 

2^. to 0 S at S2 

i)ld a^e to S 0 

pars iiu'dia 

.. .. , .. 

old a>;e to 

pars iiifrnor 

20 1 \ at SS 

t,2 to 

SO 

Sphrnn tftnfjoral 

.SO to S7 

O'l 


S(iuamou% 

SM 

SO ,11 

Il\ Its 

00 He<ond.ar\’ ; 
in the sixties 

l*arirtn mastntd 

SO. sUn\ until late fifties 

01 If, 

1 2 

Sfthrno panrtnl 

2S. rise to O', at SI. 2 0 at SK 

e.ii is 

sixties 

Sphrno frontal 

pars (cm |M train 

2?<. >»radual rise to (» 7 at 

SI, sharp rise to 2 1 at .SM 

fv', 11)1 

> to ^ 0 

pars orhitalis 

2H: rise to 2 3 at SI 

10 to 

SM 


The discerning student will note that the deiails of the above table 
actually are of little use in the pietise aging ol (r.iiiia except in the 
third decade of life. I he present wiitei. utili/ing all ciileria of age, 
from wliatever part ol the skeleton, is accustomed to cc^mmit himself 
no farther than tlie placing of a cranium that is adult in one c^f the 
following catcgcjries: Young adult f2l>.i.">); Middle aged adult (30-5:')); 
Old adult (36-7.')): V'ery old adult (73 -\). 

Granularity of the skull surface, thic kening or thinning of the bones 
of the vault, multiple va.scular pitting of the parietal bemes, are all 
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changes that are olten seen in adult crania, but, according to Todd, are 
referable to chronic nutritional defect or other constitutional defect 
rather than to age. 


CRANIAL LANDMARKS 


Brain-case 
1. Glabella 


2. Bregma 

3. Opisthoiranion 

4. Inion 


5. Opistliwn 

6. Bast on 

7. Pterton 


8. Port on 

tatial skeleton 
[). \asion 


10. i\aso-sf)inate 


'ML Piosthion 


12. Dacryon 

13. Gnalbton 

14. Gonion 


Most promiiieni point on the middle of the frontal 
hone between the brow-ridges and just above the 
naso-frontal suture. 

Meeting plate of the coronal and sagittal sutures. 
The most j)ostcrior point on the occiput in the 
median sagittal plane. 

Lhe meeting point of the I.iniae michae snperiores 
(supeiior cur\ed lines) in the median sagittal plane. 
Also called the external octi|)itaI protuberance. 

1 he middle point c^n the posterior border of the 
foiamen magnum. 

1 he middle point on the aruerior border of the fora- 
men magnum. 

lhe region on the side of the cranial \ault where 
the fiontal, |)aiieial, temporal, and sphenoid bones 
mc*et. 

I he middle point on the upper border of the audi- 
loiy meatus. 

1 he middle point ol the naso frontal suture. Usually 
the point where the nasal suture meets the naso- 
fronial sutuie. 

Deepest or lowest point on the interior border ot the 
nasal apeiiure in the mcvlian sagittal plane. In 
crania with siiongl\ de\eloj)e'/i nasal spines the point 
IS cleiennined b\ a line unilin^ the lowest points on 
the right and left sides of the lower border of the 
ajiei ture. 

In measuiemenis ol laeial height this is the lowest 
point on the aheolar bordei of the maxilla between 
the central incisor teeth. In measurements of facial 
projection it is usuallv taken as the most anterior 
point on the maxilla in the median sagittal plane. 
l»oiiit on the inner uall ot the orbit where the 
(rontal. lachrymal, and maxillar> bones meet. 
Middle point OM the lower border ot the mandibular 
sym|)h\sis. 

Point on the external border of the mandible that 
marks the |iinciure ol the horizontal and ascending 
rami. In measurements the most lateral point is 
selected. 
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CRANIAL MEASUREMENTS 

[The letters in parentheses before the various cranial measurements are those R[iven 
to the coiTcspondiiift measurements on the Harvard craniolo^ical blanks reproduced 
in Charts 1-4. The letters are used as symbols in giving the formulae on 
the blanks for calculating the most important cranial and facial indices, in which 
cDiie measurement is expressed as a peicentage of another. 1 he cranial measuremenis 
here listed without letteis in parentheses before them aie those not ordinarily used 
in the calculation of indices. The nuMsuieinents as listed below aie not always in 
alphabetical secjiience oi in the same piecise oidei as ihev aie given on the charts 
that reprcKluce the Harsard blanks. I he rcMson for the change in order is that a 
considerable saving of time is eflected if all oi the measuiements that have to be 
taken with a specific instiument — such as the spieading calipei or the sliding caliper — 
are done in secpience — wheihei oi mu they follow a n.itural anatomical older, riuis, 
the observer need not waste lime bv laving down one caliper and picking up an- 
other everv few measurements. Oi couise. this economy ol time is ellecied onlv when 
one has a recorder to write clown the measurements on the blanks as one reads them 
from the instiument. It you have to lav down voiii instiume nt and pick u|) .i p< n 
to write down voui measurement, and then lav down the pen and take up a c.ibper 
to make the next measuiement. you vmII hardly save much tune l)y using the revised 
and more eihcient older of measuiements j 

(a) dahvlloompital Lrugth (.Spreading caliper) 

Place the skull on the pad on its ligiit side. Hold the lell point of the* 
calipei on glal)ella and move the light point up and down the occiput 
in the median line, watching the scale Recoicl the maximum measine 
merit (opisihocianion). 

(b) Maximiitn Width (Spieading calipei ) 

Place the skull on the jrad lesting on its occiput oi on its base. l ake the 
greatest hieadth per [H iidic ulai to the median s.igitl^l jilane wheievci 
the gieatest breadth occurs, avoiding the supi .i-m.istoid ciest and making 
due allowance hu any waiping ouiwaid ol the tempoial scjuam.i 

(c) Basiorhiiu'f^fna Uti^ht (Spieading calipei) 

Place skull on pad on its light side. Fix lelt caliper point on basion and 
right |K)int on bre^gma. 

(d) Thukiu'ss f)f Lf'lt hn trial ahore Trrnpfno l^aiirtal Saturr (Spieading 
calijKr) 

Plate skull on right side Intiodiice lelt .nm ol c.ilipei thioiigh loiamtu 
magnum lake three readings on lelt paiietal I cm. abcjve sc|uamous 
suluie: anterior inter lor angle, middle, |)osieiif)r inleiioi angle Recoicl 
average. Do not compress the calipei arms. 

(e) Minimum lumtnl Dinmrtrr (Spieading (ali|H*i) 

Minimum breadth Ireiwcen the tem|)oral < tests on the Irontal bone. 

(f) Maximum Diamrtrr ili-zyi^ffmatK (Spreading calipei) 

Greatest fireadth Ix'tvveen zvgomaiic arches, per pendic ulai to the median 
sagittal plane 

(g) Menton i\nston flrif^ht (‘rotal facial height) (Sliding caliper) 

Place skull on pad in norma facialis (with face iipwaid). With lelt hand 
adjust mandible so that teeth are in cKclusion. With sliding (ali|xi in 
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right hand read height from nasion to gnathion (menton). This meas- 
uremeiu cannot be taken unless the teeth occlude. 

(h) Prosthion-Nasio?! Hnfrht (Upper facial height) (Sliding caliper) 
tixed point of sliding caliper is placed on nasion and sliding point ad- 
justed lo prosihion. 

(i) B(iiiion-\(isi<)u (Spreading caliper or sliding caliper) 

Place skull in norma basilaiis (with base upward). The fixed caliper 
point (lelt) is placed upon nasion and the rnovalile pejint adjusted to 
basion. 


(j) Basion Pi f)st hion (Spreading caliper or sliding caliper) 

I lace skull in noima basilaiis. Note that piosthion may lie above the 
lowest point on the aheolar process between the incisor teeth. In such 
cases ihe spreading caliper may be used. The sliding caliper is here 
piefeired. 

(k) \asal Urtiiht (Sliding caliper) 

Height liom nasion to siibnasal point, l ake the mean of the heights to 
lower boicic'is ol ihe nasal aperiiire on each side of the spine. 

(l) \asal Bundtli (Sliding caliper) 

Maximum breadth of n.isal apcatuie perpendicular to height. 

(j)) \a\(ilia-( ’pf)n Brradth (Sliding caliper) 

Distance lietween the two points of juncture of the naso-frontal and 
naso-ina.\illai \ sutuies. 

(q) auiha -I .oxen Bxradth (Sliding caliper) 

Distance between the two points of meeting of naso-maxillary suture 
and pit iiorm apei tin e. 

(in) ()i hits-ffrrj^ht (Sliding caliper) 

( onsidei the* oibit as a rect.tngle The height is taken from the upper to 
the lowe r border in the middle of the orbit and perpendicular to the 
long axis. Me.isiire and recoid right and left orbits separately. 

(n) Oihits-Birndih (Sliding c aliper) 

Considei the oibit as a rec tangle. The breadth is ireasured from dacr>on 
to the middle' of the external bordci (ectoconchi ai). (Right and left 
orbits). 

(r) IfitnoiJntal Bxmdih (Sliding caliper) 

Bieaclth betwe-en the two daerson points. 

(s) Bi tohitiil Bu’adih (Sliding cali’per) 

Rreadth be tween the two cc toconc hia. 

(I) Palatr-Pxtnrial / er/g^// (Sliding caliper) 

langth fiom prosihion to the |)oints tangent to the posterior edges of 
the aKc'olai boicleis. Cannot be taken upon edentulous palates. 

(u) Palatr-lixtnnal Bxradth (Sliding caliper) 

Maximnin external breadth of palate on the outside of the alveolar 
benders. I his is nsnaIN at the Icscl of the second mc^’ars Cannot be 
taken upon edentnlou'* |)alates. 

(w) Bt (ntuiylar Width (Sliding caliper or measuring bc^ard) 

Diameter between nu>si external points of mandibular condyles. 

(X) Hnffht of S\wfih\sis (Sliding caliper) 
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Distance between gnathion and inira-dentale (point on alveolar border 
between middle incisor teeth of mandible.) 

(y) Diameter (Sliding caliper) 

Diameter betw'cen gonia (most external points ol juncture of ascending 
ramus and hori/onial ramus). 

Minimum Bicadth of Asi ending Ramus (Sliding caliper) 

Smallest distance between anterior and posterior borders of left ascending 
ramus. 1 aken perpendicular to height. 

Mean Diameter Foramen Magnum (Sliding caliper) 

Mean of maximum length (basion opisthion) and maximum transverse 
diameter. 

(v) Candy lo-syml)hysinl l ength (Measuring board) 

Place the mandible on ilie measuring i)o:iid with the cond\lc\s tangent 
to the uptight plane. .Measuie with the scpiare to the most anterior point 
of the mental piocess. 

Height of Ascending Ramus (Meastiring board) 

Place the mandible on the measuring board with the hori/onial rami 
against the upright plane .Measure the height of the condsles with the 
scpiare. Recoid the height ol the leli condvle. 

Mean Angle of the Lowrt fan' (Mandibiilat goniometer) 

Place the mandible on the goniometer in natural position and raise the 
inclined plane so that it is tangent to the postenoi edges ol both 
ascending lami. Read the angle. 

Maximum Cnc umtereric e (Above brow-ridges) Steel tape. 

Place skull on pad in norma liontalis. Hold /eio point ol ta|)e between 
left thumb-nail and index fingei. IMate zero [>oini on light tempoial 
crest just above brow ridge With light hand p.iss fa[>e «irotind nuist 
protruding point ol oc(i|nit, back on the leli side, iu^ross lelt tem|>oral 
crest at level c(jrres|>onding to zero point on right (lest, and aciosN 
frontal Ixme to tiglu (rontal crest. Read cite timleieiue at oveilap ot 
tafK\ The tape should pa>s above the brow-ridges, not at loss the brow 
ridges. Ibis ineaMiiement should be tried two or thiee limes in ordei tf) 
insure obtaining the maximum. Especial caie must be taken to have the 
tape rest on the most proiulH*rani [Muni ol the occiput. If sou have a 
recorder, have him (or lier) hold the tape on the o((i|)ut. 

Arc -\asion Opisthinn (Sic‘el tape) 

Lay skull on pad cjn right side. With lelt hand lix zero [Kiint ol tape ai 
nasion. With right extend tape along sagittal siituie and over occiput in 
median line toopisihion Before rc*cording measurement, make suie that 
zero [K)ini has not moved from nasion 
Arc-Trnmverse (.Steel tape) 

Place skull on pad in norma basalis (resting on occiput with skull base 
presented toward observer) With left hand hold zero |>oiril u|K)n right 
[x>rion and ()as.s ta[K* over bregma, recording distance to left porion 
Make sure that the zero (Kiint cIck h not move 
(cO Aurifular Height (Ranke's craniophore or Mollison's) 

(a) Ranke 

Adjust skull m eve ear plane and read height to vertex. 
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(b) Mollison 

Adjust skull in eye-ear plane. With spreading caliper record breadths 
between poria and from each porion to bregma. The height may be 
read from a table. 

CRANIAL CAPACITY 

When the ap|)aratiis for measuring cranial opacity is not available, 
the student may a|)pro\imate the cubic contents of the brain case by 
employing the Lee-Pearson fcjimulae.^- There are a number of these 
iornuilae tah ulated lor dillerent “races.” Here only the “interracial” 
formulae are given. All formulae are based upon maximum length of 
the skull, maximum breadth, and either basion-bregma or auricular 
height. It is (onsidered that the auricular height (height from the top 
of the ear-h(iles) gives a better result than the basion-bregma height. 
However, auiicular height usually rccjuires a craniophore and acces- 
sories. ii it is to be measured quickly and accurately. 

A rough a|)pio\im.uion to auricular height may be obtained as fol- 
lows. Prop U|> the skull in the eye-ear plane and mark the point on the 
sagittal sutuie that lies in the same vertical plane with the poria (middle 
points on the lower edge of the upper border of the tympanic bones). 
Now, with a taliper measure the distance across the skull base between 
the two poria and take half of it. Measure the distance from each porion 
to (he point tnarked on the sagittal siKure. Take a mean of these two 
measuremenis. N'ou now have approximately the hypotenuse and the 
base of a tight tiiangle. Clalculate the upright side by the formula you 
recall from your plane geometry. Here aie the Pearson formulae: 

lidsiftu- -ItTei^rna Heiifht 

\\.\\cs- ( .ip^KiiN = r)LM.6 0.00021)6 X L X 0 X H 
Icin.ilcs C .ip.uilN = 812 0 -f O.OOOfiO X L X b X H 
Aurttulnt 

M.tI« ( .i|).icilN 31 -h 0 000365 X L X B X H 

I cmalf.s ( “ 2% 10 4- 0 (*00375 X L X B X H 

It the mean tliic kiicss ot tlic Iclt parietal bone exceeds 6 mm., you 
ma> obtain a lieitei lesult be subtracting TiO tc. from the total. If the 
mean tint kness falls below t mm., it may l)c well to add 50 cc. to the total. 

riie present u titer does not guarantee the accuracy ot any of these 
results. In his opitiion. cranial capaiit) can be measured by a well- 
trained student, using mustard seed id the ordinary apparatus, with 
an error ol no more than 10 cc. The cranial module gives a fair estimate 

*2 For cIcvripiioiiH of all of ihc ciirrt'iu mclhotls of calculating cranial capacity, cf. Martin, 
i.rhrhurh, II. pp 613 618 I his icfcrcncc also iiuluiles a description of the more or less 
standard method *)f aiiu.dh measuring (ranial iapaiilN. 
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of the outside si/e of the ciaiiiuni, when capacity cannot be measured, 
or when one lacks faith in calculations of cranial capacity. 

NOTE ON THE HARVARD CRANIAL HLANKS 

Specimens of the blanks used for cranial measurements and observa- 
tions at Harvard University are reproduced — largely for the purpose of 
indicating the scope of the morphological obsei vations not discussed 
here. These blanks are designed for coding and puiuhing in cards used 
by the International Business Machines. Kach card has 80 columns, 
with 12 lioles to a column. It is for this reason that the observations are 
arranged b) columns witli numbers ranging up to 12. In the case of 
measurements, the observer records the measurement on the clotted 
lines and it is subsecjuently coded in the boxes to the right. If the 
measurement is a 3 digit figure, only the List two digits aie coded, since 
ifie first digit is neaily *dwavs 1. I wo c ards are used loi c ranial measure- 
ments and observations, but some basic data are repeated on the second 
card for convenience in mac hine correlation and sorting. Similar blanks 
are used for the |K)stc ranial skeleton. 

Hints upon the Determination of Race from the Skeleton 

An experienced phvsical anthropologist ought to be able to determine 
from tfie examination of the skeleton whether it be longed to a "civi 
li/ed ” or an **unc iv ili/ed " peison, «ind whether that pcTson was a W'hiie. 
a .Negrcjid. or a Mongoloid. I heie are also sonu- espec iailv distinctive 
races, suf)races. or peo|)les that aie usually ideiuiliable Irom the skelet.il 
characteristics. Here, again, we must content omseivcs with a few help 
fid c lues. 

If the jaws of a skull aie large, the teeth in peilecl occlusion and de 
void cjf dental caries and other signs of disease, the betting odds i^ic* 
heavily in favor of die inclividuars “|)i iiniiive ' or "savage ’ status. The 
evidence is nujre convincing still when the c towns of the teeth .ire 
heavily worn — usuallv an indication of a piimitive. abrasive diet. The* 
skeletons of man>, if not most, primitive peoples also show in the tibiae 
and the femora the signs of a lient knee g.iit -platvc neinia (cf. p. .'HOi 
and [)lal}meria. and, very comrnonlv. scjuatting facets on these bones 
and on the neck of the astragalus. It the palate and jaws are constric ted, 
the teeth c looked and irrc'gularly erupted: if there aic signs of multiple’ 
dental caries, pyorrhoea, and abscesses, the skeleton is usually that of 
a person wlio has enjoved the blessings of modern c iv ili/ation. I he 
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case is clinched it the teeth are filled or dental plates are present. The 
Maya Indians sometimes put in ornamental fillinos of jade or gold in 
the anterior teeth, hut these are unmistakable. 

SKELETONS OF Will I KS 

I he postdanial hones ol Whites are usually heavier, thicker, more 
massi\e than those ol non-Whites, with some individual and group ex- 
ceptions. Paiti( ukii K, the j(3iius of tiie long bones in Whites arc larger, 
the l)ones o( the wiist and of the tarsus less rounded and with better de- 
lined articular sin laces. White pelves are considerably wider and more 
rugged than those of most non-Whites. Muscular markings on the bones 
of Whites are likel) to be more prominent, partly because these are in 
ccjnsidei able measine leatuies of acUanced age, and civilized Whites 
survi\e longer than do the bulk of primitive peoples. 

I he skulls of Whites. es|H'ciallY kuropeans, ate most readily recog- 
nizable b\ small jaws, jjiiu bed |).ilates. and frequently high, narrow nasal 
bones and sh4n|) lo\\ei holders of the nasal aperture with well devel- 
oped nasal spine. I he ( hin eminence is bigger than in most non-Wdiites, 
parti) because the aUeolai holders h.i\e shiunk more, throwing the 
1)011) c hin into |)iominen(e. A diagnostic feature of White skulls, more 
marked in males than in lemales, is a de|)ression of the naso-frontal 
suture below the le\el ot the coinex glabella (the eminence in the 
frontal bone |ust .iboxc the loot of the nose). I bis depression of nasion 
is ex.igger.ued in .ibonginal \ustralian skulls and in the skulls of some 
Papuans and .Mekmesi.ms. riie blow ridges in Whites again particti- 
larlv in the malc‘s. are bigger and more developed l.iterally than in 
.Negroids oi pure .Mongoloids, but .\iisiralians sirpass. and American 
Indians at least ecpial. W lutes in this feature. C:orics|)c)ndingly, receding 
foreheads aie oltenei obseived in Whiles than in Negroids or most pure 
Mongoloids. Init ihi> cuienon is not vci) dependable Wry intricate 
and toil nous ci.mial sutures aie rtuelv seen outside of the White race, 
but medium to simple sutural seii.iiion is coiiimon enough in Whites, 
especi.illy in |)iehisioiu skulls. On the whole, mastoid piocesses and 
styloid proc essc’s are likc'lv to he liigger in Whites than in non-Whites; 
the external occipit.il protuhc^rance is olten a conical elevation and 
sometimes .1 bonv hook, whereas a swollen transverse ridge or torus 
occurs moTc liccjuciiilv in Mongoh. N. AusiiMloids, and American In- 
dians. In ihc’ m.uidihlc’. the’ gc'iiial tuhcnclcxs are usually hettei marked 
in W’hiies than in non Whites. Straight or 01 thognathous faces, devoid 
of piogiiathisin. arc most commonly di«ignosiic' of While lacial ancestry. 
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NEGROIl>S 

Most Negroids have slender long hones with rather small artieular 
heads and joint surta( es. Strongly l)owed lemora with marked pilasters 
are rare. Mie pelvis is narrow and high; that ol the lemale is less well 
differentiated Irom that ol the male than in Whiles. The hones of the 
forearm and ol the leg aie long relative to the hones of the np|)er seg- 
ments ol their respeiii\e limhs. 

Idle texture ol the Negio skull, when in a relatively Iresh condition, 
secmsclosei, denser, and moie ivoiylike than the skull texture ol Whites 
and Mongoloids. The .\egioid lace is usu4illv m.uked hv strong alveolar 
prognathism — a p.uticulai hulging ol the jaws in the suhn.is.il rc'gion 
— hv a poorlv developed chin, and hv the low. hroad nasal hi idge .md 
exaggeratedl> hioad n.isal .ipeituie. d he Lutei usually has dull oi in- 
distinct lower houleis and a luduneniaiv iKis.il spine. The longitudin.il 
nasal suture is lused or ohliteiatccl not luliecpientlv in adult Negroids. 
1 his liision is veiv rate in non \t\gioids. 1 he p.il.ite and dental arclies 
ol the Negioid skull ate commonlv long .uid somewhat naiiow. I he 
teeth are not especiallv large, although thev exceed in si/e those ol 
Wliites. Otien theie is a spac e in the .ilvc*olar pioc e sses hc liind the third 
molars, and impacted wisdom teeth Milted ag.iinst the sexond molars 
in the mandihle oi hackw.iicl in the maxillai aie laie in .\egioids. I he 
face ol the pure .\egio is usuallv cpiite shoii. hut mixed Negroids otien 
have long, deep lac c*s and jaws. Negi o malai s ai e not onrlinarilv massive, 
deep, Ol Haling, hut thev aie moie shaipiv angled lii.m those ol most 
Whites, f ile .Nc-gioid oihit tends to he low and larelv is tilted down 
ward and outward. The glahella is olten as piominent as in Whites who 
show medium develoiunent ol this leature; it is haidiv evei swelling 
and protrusive, and the hiow i idgc*s aie c onsideiahlv helow modal White 
development. I he ivpical .Nc'gioid fcjiehcMcl is sv mmeii ic allv rounded-^- 
from side to side and lioin liont to hack — it inc lines to naiiowness and 
is not verv high; in lem.iles the lorehead is olten hiilhous. 

In the male lorehead. a median liontal ridge oi elev.uion olten m.i> 
he seen along the lines ol |unttuie of the two halves ol the hontal hone; 
in the more hulging lemale lorehcMcl the Irontal bosses -one in the 
middle ol each haif.ol the Irontal hone — are olten c onspic uc^iis. The 
tem|>oral region ol the Nc*groid skull is almost .iIwmvs Mat. panic ulaily 
because most Negroid crania are longheaded .md owe their dolicho- 
cephaly principally to naiiowness. An annular or ring like constriction 
across the skull pist behind the coronal siituie is olten marked. I he 
occiput is usually protuberant and symmetric allv convex: the attach- 
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inents of neck muscles and ligaments ordinarily are not strongly de- 
veloped. 

MONGC^LOIDS 

I do not know ol any postt ranial skeletal features that arc distinctively 
Mongoloid. I he pi iinary diagnostic leature in the skull is the si/e and 
shape of the inalai. II you lc>ok at the skull lioin the hasal view, you will 
see that the lower border ol the malar or ( heek-bone consists ol a frontal 
and almost transverse edge and a lateral edge that breaks away from the 
Irontal edge at a very sharp angle, nearly a right angle. This angulation 
is in strong ccintrasi to the ordinal y stream lined White malar, viewed 
from below, whi(h prc'sents a smooth curving around Irom the front to 
the side. I he Negroid malar is olten intermediate in angulation, but 
nc‘aier to the White loim. 1 he entire medial part of the Mongoloid 
malar is pushed loiward, so that the portion ol it that forms the lower 
rim ol thcMjibit is olten advanced larther lorwaul than the upper orbital 
rim. 1 he bodv ol the makn is also decpcT, bioader, and more massive 
than in *bf White or the Negroid. Both anterior jut and lateral flare 
are inescapable. 1 he loiward thiust ol the malar contributes tc^ the 
llat-laced appcMiame ol the Mongoloid skull. In conloimity with this 
ai( hitec till e, the snborbital oi canine lossa (a depression in the maxilla 
below the middle ol the orbit) is olten \erv slight in Mongoloids or en- 
tirely absent. It is nsnallv l.iirlv well developed in Whites and often 
dee|) in .Negioids I hcie is orclinaiilv no depression uhatsc^ever of the 
nasioii region uhe naso liont.il suture) below the leeble glabellar emi- 
nence ol the Mongoloid. I his is one ol the best diagnostic Icatures of 
Mongoloid skulls. I he root ol the nose is usual!'. vf*ry flat and broad, 
but the tops ol the n.isal bones themselves mav be ipiite narrow. Almost 
alwavs. the nasal loot ol the .Mongoloid is deenlv depressed below the 
nasion region and this coin ivitv mav carrv down to the middle of the 
bridge, oi mav give wav to a conv exits (particularly in mixed Mongol- 
oids). Idle nasal bi idge is nearlv alwavs low in pure Mongoloids, but it 
is not vei> wide, noi is the nasal apeiture. I he latter is inclined to in- 
fantile conloi Illation, with dull borcleis and a small nasal spine. Mon- 
goloid facial skeletons usuallv show .some alveolar prognathism of both 
jaws, but not iumiIv so much as is usual in Negroid or vustraloid skulls. 
I he palate and dental arcades aie kely to be short and wide. Cor- 
responclinglv , the lowei jaw is orclinai ilv wide with flaring hinder angles, 
and .somewhat shoit antero posteriorly. The chin eminence is better 
developed than in tvpical Negroids, but not so prominent as in most 
Whiles. Shov el-shiipc*d incisors (scooped out behind) aie ceittiinly chat- 
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acteristic oi Mongoloids, but they may occur in other races. VVeiden- 
reich regards the bony swellings on the palate and on the inside of the 
mandibular lorpus (the palatine and the mandil)ular tori) as Mon- 
goloid features. They arc most common in the Kskimo, who are in- 
dubitable Mongoloids. However, they occur in non-Mongoloids. The 
pterygoid plates of the Mongoloid skull arc likely to be large and flaring, 
especially in strong jaws with exerted gonial angles. 

Tlie part ol the txmpanic plate iliat forms the back wall of the glenoid 
fossa often exhibits irregular lioles or gaps, due to imperfect ossificaticjn. 
riiese dehiscences arc especiallv common in iimnatuie .nid female skulls 
and mav be legarded as infantile characters. On the whole, Mongoloid 
gleiu^id fossae aie likely to be shallower than those of W hites. 

The fiontal region of the Mongoloid skull is usiiall\ not provided 
with large brow-iidges or a prominent gl.tbella. C'liaiac terisiically, it 
presents a rather flat surface, sloping geiuK to nioderaielv. d he forehead 
is not low. Not is it narrow, e\ce|)t in comparison with the great bieadth 
of the biaincase across the parietals (in biachuephals onlvK The tein- 
poial region is rarelx lull ot bulging. e\en in the loiind heads. brachy- 
cephalic .Mongoloid skulls tend to be more wedge sha|)ed oi sphenoidal 
than brae hxc ephalic White skulls, u hie h are olten inoi e ne.irU globulai . 
‘rius differenee ol appearance lesults fioin the lessei bieadih of the 
.Mongoloid liontal. in com|)atison with maximum bieadth of the skull 
back on the paiiet«ils. Iioin tlie llattei tempoi.il legion ol tlie Mongoloid 
and the lesser eon\exilx of the occipital region. .Mongrrtoid skulls olten 
[uesent a ridgc*-[K)le like elexation in the s.igitial legion. wheie the 
()arieial bones meet in the center. Ilouexer. this s.igiital c lexaiion occ urs 
often in absolutelx non-Mongoloid c lania — both long hc-aelc-d and lomul 
hc'aded. Weideiireich regaids it as a .Mongoloid leaiuie. 1 do not. Flat 
cKcipnts and m.iikeci occipital tori chcui togeihei .it a maximum in 
brae fuc e|)halic Mongoloids. 

The suture's ol the Mongoloid skulls are. on the whole simpler in 
pattern tlian those of Whites or Nc'groids. .Sometimes tliev are almost 
linear. rhe> are rareix complicated. In the Fskimo. a [leculiar feature 
is tlie tremendous tliickening of the txmpanic bone, which forms a 
part ol the auditory meatus. This special leatiiie is not di.ignostic ol 
Mongoloid skulls in-geneial. A vertical, slit like auditors opening or 
meatus, lialile to filocking l>y bon^ oxeigioxvths in the* form of irregular 
nodules (exostoses;, is very common among \mc*i ic an Indians (xvho con- 
stitute a secondary race witli Mongoloid featutes predominant). I do 
not know how far this peculiar formation ol the auditory meatus char- 
acter i/es pure Mongoloids as a rac e. 
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Measuring the Living 

INSTRUMENTS 

In adclilion to the metric tape and the small sliding and spreading 
calipers used in measining hones, the anthropometrist who measures 
living subjects iec|uires an anthro|)ometcr and scales for recording the 
body weight. In an\ s(jTt ol laboratory it is essential to use a beam scale. 
whi(h is the most .uc urate kind. In the held a poi table spring scale — of 
the type just huge enough (oi the subject to stand upon — may be em- 
[)lo\ed, but its accuracy slioulcl be checked at frecjiient intervals. 

I he anthiopoineier is a tubular instrument, usually made of brass, 
nickel-plated, and graduated l)\ centimeters and millimeters up to 2 
meters. It comes in thiec* sections that have to fit together \ery accurately, 
sci that the sliding slee\e will p.iss over the jc 3 ints. At the tc:)p of the 
anihio[)C)ineter is a fixed slce\e that takes a giacinated arm with a bevel 
point. Ibis arm can be moved in and out c:)f the sleeve so that the 
measurincr point is at anv desiit'd distance from the graduated rod or 
tube. Below the fixed sleeve is a sliding sleeve, also cairying a retractible 
measuring aim. d'his sleeve moves up and clown the entire anthro- 
|X)meter. I he uppeimost sc^gment of the anthropometer can be detached 
and used as a veiv huge sliding caliper for chest measurements, etc. 

I hese anthro|)()nu ters are not made in this country at present. Before 
the war thev could be |)i(>( ured from the firms that make spreading and 
sliding cali|)ers (c f. p. TlTi. If .in anthropometrist car a laboratory is so 
foitunate as to possess a good anihro|K)metcr, it should be handled with 
cMution. Keep a light film ol oil on it when it i> o *t in use and be par- 
tic ularlv careful to prevent sand and grit from ge iing into the tightly 
luting joints and wai|)ing them. Dca not assemble the anthropometer and 
then leave it leaning up against the wall in a coiner. Such treatment 
wall warp it. Do not droj) the measuring arms on the Hour; they are 
made of soft metal and w ill bend and then fail to fit the sleeves for which 
ihev aie intended. 

None of the vaiious scales used by European anthropologists for 
matching skin color, hair color, and eve color are now obtainable. In 
any event, none of them weie satisfactory. .A good ind experienced 
observer could make a belter cju.dii ive judgment as tea shade of skin 
ccalor, etc., than the icxsults obtained bv trying to use any of those in- 
adeejuate matching g.idgeis. Eroni and profile photographs of the head 
of each sulijecl taken at a standard distance arc invaluable adjuncts of 
measurements and observations. 
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THE SUBECT’S CLOTHING 

For purposes of ordinary antliropomcti ic measurements and observa- 
tions, the male subject need only remove his hat, coat, waistcoat, shoes 
and the heavy contents of his pockets, if any. Women remove hat, shoes, 
and coat. 

AGE 

It is usually suHu ient to record the age of the sul>jcct to the nearest 
birthday, unless that age is below h )ears or measuiements are to be re- 
peated at interxals of less than a sear. The .iges of i hildren under 6 yeais 
may be recordeil in months, and of those under 2 years in weeks. 

MEASUREMENTS TAKEN WITH THE SUBJECT STANDING 

Weight. See that the subject stands still on the middle ol the stale 
platform. In the case ot \er\ Noung chiltiieii or inlaius in .uins, it is 
easiest to weigh the adult with the child in aims and then siibnact the 
weight of the adult. Weights of adidts need be leiordtd only to the 
nearest pound. Weigh to the nearest ounce in infants and veiy \oung 
children. In the case ot babies weighed with some clothes on. subse- 
quently subtract the weight of simil.ir or identical articles of clothing. 
For adult males of medium si/e, clothing consisting of flannel tiousers 
and belt, tie. cotton shirt. shee\ eless c oiion undc rshii t. and hcM\ v cotton 
socks weighs about 2 pounds, II ounces. \ inc-diunr^weight woollen 
sweater-vest weighs I [>ound. (’.otion troiiseis weigh about I to fi ounces 
less than medium weight'woollen iiouseis. It is sale to subtiac i pounds 
for medium weight clothing (minus, ol couisc*. hat. coat, shoes, waist- 
coat and [Kx ket contents) lor adult males .ind I pounds foi hea\iei at ti- 
des of the satne cle.sc ription. 

Women s clothing, ccmsistitig ol rayon blouse, medium weight short 
wcK)llen skirt, brassiere, ravoti slip, light elastic girdle, gaiters, and 
rayon stcxkings, weiglis I pound 12 ounces. II a i.iytin chess is subsii 
tilted for the f>Iouse and WTHillen skirt, the* total c lothitig weighs 2 outic es 
more. I hus 2 [x>unds is enoiigli to allow lot the weight of oidinary fe 
male cl(3thing. Howeser. older women and wcuiien of gicai fmik and/or 
stature, wear c lotliiug that weighs more. Piobably |x)iincls should be 
allcjwed for sue h subjec ts. 

In any event, tlie diurnal variation ol weight in the individual is 
likely to exceed 2 |K)unds, even in sedentary adidi males weighing I.^>0 
pounds. In fieavy persons who are physically active — doing manual 
labor or exerting tfieimelves in strenuous sports — tlie daily w'eight 
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fluctuation is much greater. Hence there is no particular point in wor- 
rying about the inaccuracy in tlie recording ol total weight that results 
frcjin an over-estimate or an under-estimate of clothing weight, when 
these errors amount to less than 1 pound. 

Statine (Anthrc)|)ometer cjr wall scale and anthropometric square), 
riie subject should stand as erect as possible, the arms hanging at the 
sides (thumbs forward), the heels tcjgether, the head held so that the 
eyes are directc'd upon the hc3ii/on. Place the anthropometer directly in 
fre^nt of the subjec t about 1 loot away, taking care that it is kept abso- 
lutely vertical. I he obsc*rver stands a little in front and to the side of 
stibject and with one hand holds the anthropometer and lowers the 
sliding sleeve, while with the other he feels that the descending hori- 
zontal measuiing arm inakc‘s contact //g/zZ/v with the vertex of the sub- 
jec t s head. Recoid in c entimeters and millimeters (although in analysis 
the figtirc*s will be reduced to the nearest centimeter). 

A( r(nnt(>}i l)(i( tylioti (See Total .Arm Length). 

Slxiti. I his is the measurement between the tij)s of the middle fingers 
when tin arms are extended sidewass hori/ontally from the body. Hold 
the anihK)|)ometei hoii/ontalU with its long bar Hat against the chest 
of the subject slightU below shoulder le\el. Let the middle finger of the 
extended tight hand ol tlie subject touch the inner surface of the fixed 
sleeve at the end of the anthro[)onict^r. while the middle finger of the 
left hand pushes the sliding sleeve toward the butt end of the anthro- 
pometc-r u|) to maxmium reach. Note that in most anthropometers the 
span has to be read bv subtt.ic ting the position of the upper edge of the 
sliding sleeve liom 2 meteis, 

Afrn (Ac lomion Dae tvlion , (Lpper se^'nicnt of anthropome- 

ter). Acidinion is the most lateral point on the ac.omion process of the 
sc apida. found bv |xd|)ating with the finger and following the outei edge 
of the scapular spine foi waul until the most lateral point of its extension 
is discoveied and c an be marked with a cravon or skin pencil. Dactylion 
is the tij) of the middle huger. The acrom ion-dactyl ion measurement, 
when the aim is hanging down with the palm inward, is total arm length. 
Some anthiopometiists take this measurement projectively, by measur- 
ing tlie height of aciomion from the giound with the anthropometer 
and then dropping the sliding sleeve and measuring the height of 
(lac tvlion from the ground. Lhis m hod is not recommended because 
movement ol the subject makes it inaccurate. I'he preferred method is 
to use the uppermost sc'gmeni of the anthroiiometer as a sliding caliper. 
With one hand, hold the point of the top measuring arm against acro- 
mion and with the other depress the sliding sleeve until the middle 
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finger tip of the subject just touches the point of the lower measuring 
arm. 

Biacromial Diameter (Upper segment of anthropometer). This meas- 
urement is the maximum breadth of the bony shoulder girdle. The ob- 

ser\er stands behind the siibjec t and holds the 
upper section ol the anthro|)omeler (used as 
a sliding caliper) with the measm ing arms re- 
tracted to a length of about 1 inches. He can 
then mo\e the sliding sleeve ol the anthro- 
pometer with the heel of the hand. If the 
measuring arms are pullc-d out too lar, this 
cannot be done, because the points ol each 
measuring arm must be held l)eluc‘c‘n the ti|)s 
of the thumbs and the sides ol the index hn- 
gers while the tips ol the index lingt'is are 
achanced besond the points ol the measming 
bar. pal[)ating loi the ad oini.i. When the 
two acromion points are found b\ lollouing along the outside edge 
of the scapular spine, the measuring point ol the lilt hand Iku (in 
the fixed slc‘e\c at the top of the anthiopoinetei ) is piessed Inmlv 
against the letl acromion; the heel ol the light hand pusses the sliding 
sleeve inward and the point ol that measming bai is a|)plied Inmlv to 
the right aciomion. I his measurement leijunes modeiaie piessure — 
enough to indent the deltoid muscle, but not enough to’raiise discomloii 
to the subjec t. 

Bi-iliac Diarfietej or Pelvic liieadth (Upper segmeiu ol antlnopoine- 
ter). riie observer stands behind the subjed holding the fixed sleeve 
of the anthropometer in his lell hand, the sliding sleev e in his right. I he 
measuring aims are well extended (oi pulled out), because this ineasme 
ment is to be taken against the inner edges of the me.ismiiig aims, not 
at their points. As in the case of bM(romi<d dianic tei. the loielmgeis ol 
the operator arc used to palpate (feel for^ the most l.itei.d points on the 
iliac crests. In slender males, these points aie often prominent bony 
bumps. u(x>n which the belt rests if the subject holds u|) his tiousers fiy 
a belt. .Avoid the belt and the [x>c kei seam, either by loosening the belt 
and lowering the trcMisers an inch or two. or bv getting the subject to 
hitch up his tiousers. In obese male subjects and in most Iciiiales, the 
|>oints on the iliac crest liv'twcxii which the measurement is to be made 
are deep and hard to find, partly because of overlying tissue and paitly 
because of a lack of lateral flare of the iliac cre-sts. I hey aie usually at 
about the level of the waistline (if any), and below lather than above it. 
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When the points are located, press the measuring arms firmly against 
them, if necessary indenting the skin and fatty and muscular tissue 
cpiite deeply. Take the reacling on the caliper when it is in measuring 
position, since removing it from the body of the subject will alter the 
position of the sliding arm. This measurement can hardly be taken with 
an accuracy liner than 1 cm. 

(.lies! liiradlli (Upper segment of anthropcjmeter as sliding caliper). 
Pull out the measuring arms to their full extension in the sleeves. Most 
tubular anthropometers have a llattened seg- 
ment on one side. Plac e this flattened surlace of 
the anthropoineter across the subject's chest at 
nipple level ^in males). Since the sternum and 
chest slojie clown and forward, the extended 
measuring aims of the anthiopometer will now 
projc-ct cliagon.ilK clownw.ircl and backward be- 
low the subjec t's ai m-piis. The aims of the sub- 
jec t ate h inging. but held slightly away from the 
sides of (he f lu st. \ppl> the lelt measuring arm 
(the one in the- fixed slec-\e) to the right wall ot 
the chest, tint without exerting nmre than enough jnessure to make a 
light cotiiact With the light hand, now push in the sliding sleeve until 
meie c oiit.ic t is made with the lelt wall of the chest. \s the subject inhales 
.incl c'xhales tnove the- sliditig sleese in and out and take a mean betrveen 
c'xpiratioti .iticl tiis|)it .itioii. Let the subject breathe naturally: do not 
eiicour.igc- him to maximum pulfing out of the chest and extreme defla- 
tion. rile ine.isuieiiient is dillic ult and relatixelv inaccurate. One can 



haicih hope to.iit.iin .in .ic curacy be tar than 1 cm 

(.lirst (Up|)ei segment of .mthiopometi . as sliding caliper). 

I bis me.isurement is e\en more dilliciilt and less accurate than the pre- 
ceding. With the left hand hold the inner edge of the 



fully extended to|) measuring arm (the one in the 
fixed sleeve) across the chest of the subject at nipple 
level. 1 he gr.icluated tube of the anthiopometer 
p.isses diagon.dly downward and backward below 
the left aim-pit of the subject, vvho.se left arm luangs 
outside the tube. With the right l and, push in the 
sliding sleeve ag inst the back of the subject at the 
level of the lower tip of the scapula (shoulder-blade), 
('.ompie.ss the tissues until the inside edge of the 


measuring .nin is in cont.ic t with the skin overlying the spine in the mid- 
dle line. Lake the reading with the anthropoineter in position. This chest 
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depth can be measured much more easily with a large spreading Chest- 
er pelvic-caliper with curv ing arms, il such an instrument is available. Its 
limit of accuracy with the sliding caliper is not iniu h less than 1.5 cm. 

In many mature females, the breasts interfere with the taking of these 
measurements. The present writer does not attempt to take the chest 
diameters of female subjects. 

MEASURE.MENTS TAKEN WITH THE SUBJECT SITTING 

Sitting Height (The two lower segments of the anthropometer). This 
is the height of the head. netk. and iiunk of the Mil)je(i in an erect sit- 
ting position. Subliacted fiom stature, it gives the best api)io\imalion 
to total length of the lower e\tremities. d he snhieci must sit iipDii a Hat, 
hard surface with the thighs hoii/ontal .ind the legs veiiical. I piefer to 
take this measurement with the subject silting on a table, well back, so 
that the table edge practicalls touches the backs ol the d.iiigling li*gs. 
Since the feel are unsu|)ported, the subject is iheiebv pievciiied horn 
artificiallv me teasing his sitting height b\ contiactiiig the buttock 
muscles. If a table is unaViiilable, a bo\ must be used. In this case it is 
desirable to have a numbei ol boaids that c an be plac ed U|)on the bo\ to 
ad|usl the height ol the hitter to the position m which the thighs ate 
horizontal and the legs vertical in the sitting position. It the position ol 
the lower limbs vai ies — if the seat is too lov\ so that the knees aie elev.ued 
and the thighs partiallv flexed, oi if the legs ate* sticichc-d cuit the tilt 
cjf the pelvis and the lutnbai curve are altered, so rh.TT rhe\ are cpiite 
different Irorn the positions obt lining in the erect standing individual. 
What IS re<|uired is the nearest possible sitting eciuivalc tu to the position 
of the pelvis and the dcgic*e ol lurnb.ii cuiv.ituic* and the* (onsc*c|Uent 
total trunk length ol the [urson standing up. (.onsc<|uenilv. when the 
$ul)|e(t is sealed with thighs horizontal and legs dangling or, il resting 
on the ground, vertic al, feel of the small ol his b.u k to asc ei tain that tiu* 
lumbar curve is not llattened. but concave horn behind. It the* subject 
has slumped, so that the lumbar cuive is llattenccl, push in bis luitibai 
region or even give him a smart raj) vvith the side ol the hand to m.ike 
him straighten up and flex his lurnb.ir spine. I his is most important. 
The anthropometer is then placed upon sitting suilace. just behind tlie 
siib|ect. and the sliding sleeve wiih iisextended mea.sui ingarm is lowered 
until the ofrserver feels the usual light ccmt.ict ol the lower edge ol the 
measuring arm vvith the vertex of the suhjcci’s head. The hc-aci is eiect. 
with the gaze fixed upon the horizon, as in the measurement of sialiire. 
This imfKirtant measurement can lie taken acc uiatel> (to le.ss than I c rn.)* 
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if all of the directions are carefully followed. Otherwise, extremely 
variable and unreliable results may be obtained. 

Head (jircumference (Metric spring tape). The operator stands in 
front of the seated subject, or to the left. Hold the zero point of the 
spring tajK* on tlie right temporal crest of the subject just above the 
lateral end ol the l)row-ridge, or just above and inside of the external 
angular pHxess ol the Irontal bone. With the riglit hand pass the tape 
around the mcrsi projeding part of the occiput, back along the left 
side ol the head, ovei the ( orresponding point on the left temporal, and 
across the liontal hone, until it overlaps the zero point. Pull the tape 
tight it the head hair is thic k, so as to get as close as possible to the scalp. 
Re|)eat the measurement three times, using slightly different levels 
ol the ta|)e on the back of the head in order to be sure that you have 
lound the le\el of maximum c in umlereuce. Since this measurement 
ordinarily exceeds aOO mm. in adult male \V1iitcs, you need not worry 
unduK about the disc i c pane ies ol your three trials, il they do not amount 
to more than \\ mm. 

Head (Spreading caliper). Operator at left ot subject. Hold 

the rounded ti|)s ol the caliper arms between the thumbs and index lin- 
gers h)r sc'cond (ingersK Place the left 
h.uid ti[) lightK on the most forward emi- 
neiice ol the* glabella, holding it there 
without exeiting piessme. .Now. with the 
right h.ind, pass the lip of the other arm of 
the c ali|)c*r light Iv o\ er the oc c iput ot the 
sulijc-ci in the middle* line, exerting no 
piessure and w .itc hing the c aliper reading. 

Record the maximinn glahello-oc c i]Mial 
length in the tnedian or middle line. 

\lake se\eial trials on the occiput, hold- 
ing the Ic'll hand lip steads on glabella 
tin Dii^hoiK. Sdiiu- ()l)sii\c'!s |)U‘ki to work from the left side, holding 
the (.ili|)et- lioi i/oiit;ill\ uith its hinge toward tlieiusehes. In this way the 
stale is read nioM easiU. Iltmeser. there is sonic adxantage in holding 
the ( aliper verliiaih so lliat its hinge is ahoxe the subject’s head and the 
horizontal stale lalls in the sagittal or median front-to-back line of the 
head. A skewetl or tliagonal nieasin vinent is less likely to result from 
this tethnit|ue. beiause the Imri/ontal scale of the caliper helps align 
tile points in the inetli.ni s.igittal plane. Htiwever, in the uptight position 
thc.staleof thecalipei must be read upside down. Both techniques should 
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yield the same result. There should be no more than 1 mm. of deviation 
in readings of head length. 

Head Breadth. The operator stands behind the seated subject. Hold- 
ing the tips of the caliper arms between his thumbs and lorefmgers. he 
applies them lightly to the sides of the subject’s head, just above the ears, 
and moves them forward and backward and up and down in elliptical 
patterns, making sure that both caliper points are ke[)t in the same 
horizontal and transverse plane, exactly at right angle's to the plane of 
measurement ol head length. While the observer is finding the maximum 
transverse breadth, he is watching the i aliper-scale and lecords the 
maximum when it is attained. The caliper can be held horizontally 
with the hinge ti^ward the observer, or \ertically with the hinge above 
the head of the subject. Kspecial care must be taken to find the greatest 
trans\erse breadth, which is usually slighiU abo\e the eais and nearly 
abo%e the middle of the top ol the ear rim (the helix). Kuithei precau 
tion must be taken against exciting pressure on the calipei ii|)s (this is a 
contact measurement). An\ anthropometi isi ought to be .tble to make 
this measurement w ith .m ei ror not exceeding 1 inm. 

Head Height (r|>|)er sec tion of anthiopomeiei ). I his measurement 
is the vertical height of the head above iragion. ri.igion is a note h at the 

juncture of the anteiioi. inlet ior root 
of the helix Mhe rolled outet t im of the 
ear) with the tragus (a fl.ip of cartilage 
that oveihangs the "*([. 11 -hole) This 
iragion point coiiesponds ve rv c loselv 
to potion, the point on the* lower bot- 
dei of the uppet ritn ol the ivtnpaiiic 
bciiie from which antic ulat height ol 
tfte skull is itieasuied. The subject sits 
vsith the eves ditec ted toward the hoy 
7on. and. for the tneasurc ttteni of he.id 
height on the left side*, with the head 
turned well to the tight. This tmnmg 
of tlie head prevents the shoulder frotii 
interfering with the vertical [x)sition of the tubular ujtper sex tion of the 
anthropometer. Pull nut the u[)per measuring arm to its fullest extension: 
retract the lower measuring arm so that it [jrojec ts about ittc lies from the 
sliding sleeve with its measuring point on the uppet cxlge of the arm. Now 
place the upper arm across tfte head of the subjec t above tragion in the 
transverse plane and allow it torc'st theie light Iv while most of the weight 
of the instrument is siip|K)rte(l bv cite grip of the left hand on the lower 
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part of the vertically held tubular shaft of the anthropometer. With the 
right hand, raise or lower the sliding sleeve that carries the lower meas- 
uring arm until the measuring point of the arm just touches tragion. Now 
make certain that the shaft of the anthropometer is absolutely vertical. 
Get your recorder or any bystander to help you check its position. If the 
upper measuring arm that rests across the head of the subject is not 
horizontal, and the tubular shaft of the anthropometer is not vertical, 
the measurement will be hopelessly inaccurate. After you have measured 
the height from the left ear-hole, repeat the procedure on the right side 
and record as head height the mean of the readings of the two sides. 
Measuring both sides and taking the average is recommended because 
the two ear-holes are olten at different le\els with reference to the point 
in the sagittal plane on top of the head from which height is 
measured. This head height measurement is diflicult and must be prac- 
tised assiduousU. \ skilled person can reduce his error, or the variation 
in repeated readings ol this measurement, to 3 mm. or even less. 

I'he piesent wi iter has had ample experience with other techniques of 
measniii'g head height, inc hiding the utilization ol a head-spanner, but 
ie( omtnends the method desc ribed above as the easiest and most accurate 
when einplosed bv a practised operator. 

Mttntnufn b'lonta! /Spreading caliper). Minimum frontal diameter is 
the least trreadih ol the lorehead, ta'.en where the temporal crests are 
clcnest together, just al)o\e and inside of the external angular processes 
of the liontal bone. The obsener stands in front of the seated subject, 
holding the tips of the arms ol the caliper between his thumbs and 
second lingers, thus lea\in<g the lorelingers free tor palpating the sub- 
c'UtiUieous f)on\ tcMiiporal crc'sts. \\ nen the poin s on the crests have 
been lound bv the lorelinger tips, advance the tips of the caliper and 
record the reading, using modeiate to light pressure. This measurement 
seems eas\, but gieat caie must be taken not to allow the tips of the 
calipers to slip doun below the temporal crests on to the temporal mus- 
cles. I he convenient hollow in the temples at this point is likely to be 
utilized lot leception ol the caliper tips bv the unpractised or hurried 
observer. The result is a minimum frontal diameter that includes the 
anterior tide knc>ss ol both tempoial rnusvles and may exceed the correct 
dinrension bv 10 mm. or more. This measurement ought to have an 

atTiiracv of I nun. , • , • 

Riiygnttinlic (.Sprc.ulins; ralipcr). TIjc f)i 7 >goniatic diameter, whicli is 

maximum fate l.readth. is taken on ilie /yoomaiic arches where these 
proiett mo.M lateiallN. Iloldins tl.e tips of tiie caliper arms between the 
thnmfis and index or seiond lini>erti|)s. run the caliper points forward 
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and backward over the zygomatic arches, without exerting pressure, 
and making sure that the caliper tips arc kept in the same transverse 
plane, so as to avoid a diagonal measurement. The hinge ol the caliper 
is toward the observer so that he can look down and read the scale. 
Record the maximum. This is an easy measurement. Its average error 
ought to be less than 1 mm. 

Hi^onial Diametei (Spreading caliper). Bigonial diamclei is the out- 
side breadth of the lower jaw at its hinder angles. (lonion is the most 
laterallv projecting point on the outside ol the 
angle of the jaw. Hold the caliper tips between 
thuml)s and second Imgeitips .iiul use the index 
fingers for palpation. Allow the hinge ot the ( aliper 
to hang down to a nearlv vertical pf)si!i()n. I he 
gonia are much lower and deepei than voii would 
expect them to be from observation. In persons 
with muse ular jaws, the lounded angle ol the man- 
dible is often somewhat everted and seveial nod- 
ules or bumps can be lelt on its outei and lower 
surface. Find the points lot maximum bieadih in the iiansvetse plane, 
and take the reading with the caliper in place, exciting Inin jiiessuie (»n 
account ol the thicknc'ss of theoverlving soft tissues. I iror should not ex- 
ceed 2 mm. 

/ fVice f/cig/// (Sliding calipei). rite U[)pei landmaik from whuh 
this measurement and the two following ate taken isTiasion. it is the 
middle point on the naso-iiontal sutuie — the junctuie of the longi- 
tudinal nasal suture w itli the tiansveise naso-liontal siitm e. lax aiing this 
}K?ini on the living is consideted to be difluult l)v all anihiopologists. 
and. in some cases, almost impossible. It is iisuallv slightlv above the 
deepest clepiessicm of the icjot of the nose; it is well above the level ol 
the innei comuts ol the e>es: it is neailv and often ex.ictlv at the leve l 
of the tangent to the summits of the aiches made bv the siipeiioi paipe 
bra - furrows or sulci — tlie wrinkle on tlie uppei evciid above the* lice 
edg ? that carries the eyelashes and almost parallel with that edgex visible 
wh n the e\es are wide open ( Ashlev-.Moniagu i. Nasion is iisuallv at 
al^oui the level of the lowest inner evel>iow hails K’.c)nnollv ). 

Ill ordei to find nasion by palpation, place your tight thumbnail al 
most flat u|Km the bridge of the subject's nose and move it u|)ward until 
the edge of tfie thumli najl feels beneath the skin the tiansveise gioove 
that marks the fronto nasal suture. When you are sure th.ii you h.ive 
found the rigfit point, indent the skin with the edge of the thumbnail and 
mark the middle of the indentation with a skin penc il or c ravon before 




elementary anthropometry 761 

the indentation disappears. Be careful not to push up or ripple the skin 
in this process of palpation. In most women and children and in many 
males especially Mongoloids and Negroids — there is virtually no emi- 
nence of glabella above the nasal root and the naso frontal suture is not 
depressed and cannot be palpated. In such cases, use the superior palpe- 
bral level, the inside lower eyebrow hair 
level, and the innei cot tiers of the eyes as 
guides, renieinbering that nasion is above 
the deepest depiession of the nasal root — 
called b\ me the snbnasion clip. You 
ought not then to miss nasion b) more 
than I mm. oi at tnosi 2 mm. 

The obseiser stands or kneels in front 
of the seated sid)jc-( t and to the i ighr It is 
easier to get at ilu' subject il the latter is 
standing, but the ad\. image is offset b) the 
likelihood that the subject will mo\e his 
head or s,.a\, thus impairing the acc iiiMcy of the measurement. The cjb- 
sei vet holds the top ai m ol the sliding c aliper at its juncture with the bar, 
using thumb and linger tiji ot the lelt hand and resting the inner or 
ultnu edge ot Ins palm against the toiehead ot the subject, so as to steady 
the iiisti uim nt. The blunt tips ol tl.e calijier arms are used, not the 
sharp points. I lie ti|) ol the upper arm is held in |)osition barely touch- 
ing the point on the subiect’s skin that has been maiked as the nasion. 
With the iigin hand, the obseixer adjusts the lowei sliding aim ot the 
cali|)ei so that it make s a lirm contact x\ ith the middle point on the under 
jaw ol the subjec t ]Ust below the c hm. Make sure tl;. . the subject’s mouth 
is c losecl and that his teeth aie in occlusion. If he wears dental plates or 
has lost Ins tee th no that theie is no molar occlusion, omit the measure- 
njeni. Do not ilnust the lower arm ol the caliper too far back under 
the c Inn; otheiwise \ou will not get the vertical distance from the nasion 
li|) to the meiiton or gnathion (the point on the lower surtacc of the 
mandible just mentioned), but the length cjI the leg of a right triangle of 
whic h \ou recpiii e the h> potenuNe length. .\cTurac y, 2 mm. 

huv Unii^ht (Sliding caliper). l akeii immediately after the 
prec cMiiig with the upper aim of the caliper still held i;pon nasion. The 
lowei laiidmaik ol this measinc'ineiit ..the lowest projec tiem of the gums 
ol the subjeit between the uppei middle incisor teeth. In order to get 
the lip of the* loxcc'r c.ilij>c‘r arm into this positic^n, it is necessaiy to laise 
llic upper lip ol the subject. Hie easiest way ol doing this is to push up 
the upper li|> with the Hat edge ol the lower measuring arm of the 
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caliper. However, if you employ this method, you must have a sterilizing 
solution ol some sort, into which to dip the caliper points after use u|K)n 
each subject. If you ask the subject to grimace, baring the teeth, the point 

on the gum desired will be exposed, but the 
contraction of the fac iai muscles will probably 
displace the point on the skin maiked as the 
site of nasion. It is usually possible lor the op- 
eratoi to push up the upper lip ol the sub jet t 
with the tip of the setond linger ol his right 
hand, while the sliding lower arm of the cal- 
iper is mani|)nl.ited between the thumb and 
foielinger. I his is the meiliod used by the 
present wiiier. In this uaN. the lower (.dij^ei 
point and ai m does not come into c oniai t w ith the lip oi the gum of the 
subject, but is merely held at the desiied le\el. aud no (leansing ol the 
instrument is netessars. I he Uj)per lace height is an awkwaid measure 
ment, and is likeK to h.i\e an erioi ol 2 tnm. to ^ mm. Do not take it on 
subjects with dental plates or missing upper centr.d im isors. 

(Sliding calipei). A \ei\ simple measiu c*mc‘Ui. t.iken 
immediateU altei upper l*i( e height ,md with the uppc’i tip ol the sliding 
caliper still held at nasion. l iie lowei landmaik is the puutiue ol the 
nasal septum w iih the up|)(M lip. I Au.dK , the measurc inriu c an be taken 
with the C4iliper aims mine oi less pel pc iidn ulai to tians\eise plane 
of the lace, ^is m the two pieceding mcasui emeiiti Sometimes the sub 
jec t has a long and de|>iessed nasal li|>, so that the* |un( tin e ol the bp aud 
the septum lias to be measuied liom the* side In 
this ( ase. the c alipei bar is held on the i ight oi leli 
side c^f the face, with its flat suiface toward the 
face, inste.id of in the middle line ol the n.is.d 
bridge with its edge direc ic’d low.iid the subjec t s 
fac e. 

\osr Ihrutlth ^Sliding caliper i. I he maximum 
breadth of the nose between the al.ie (wings) 

This measurernenr must be taken without the 
slightest compression of the alae. In older to 
.steads the instruinem. the tips of tfie tiind and foiuth hngeis of the lelt 
hand may rest against the right side of the sub|e( t s bu e. Ki loi shotilcl be 
less than I mm. 

Ear I.rugth (Sliding calipc*!). McMsiue the left e.ir onis. Hold the 
cali[H.T against the side of the subject's he.id with the nuMsiuing edge ol 
the fixed arm tangent to the uppennosi [lart of the rim of the eai (the 
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helix), the inside edoe of the flat, graduated 
bar of the caliper tangent to the anterior im- 
plantation of the car. Now raise the lower slid- 
ing bar ol the caliper until it just touches the 
lowermost point of the ear lobe or the juncture 
of ear lobe with c heek if the lobe is soldered. Be 
extremely (areful not to compress the ear. 

Ear Ihradth (Sliding caliper). 'Hie measure- 
ment is taken at right angles to the preceding 
measurement. In this c ase the inner edge of the 
upper, fixed measuring arm is held against the 

anterior implantation of the ear and the hori- 
zontal bar of the caliper is above the ear. The 
plane ol the measurement depends upon the 
eai — whether it is almost flat against the side of 
the head or projects outward to a varying ex- 
tent. In ail) event, get the distance from the 
anteiior implantation to the most backward 
|)roje( tion ol the ear rim (the helix). This is the 
maximum breadth of the eai. Again, be most 
tarelul not to compress the ear. 

Statistics 

l-’oi the analxMs oi data on groups ol people or on series of bones and 
skulls, siatisiual methods muNt be used. Sl.itistics arc merely mathe- 
matical dev K es loi tlie elui id.iiion (juantit.Uiv e data or qualitative 
data th.it can be cl.issilied and (ounted. I he statistical piocedures that 
the .intln opomeiiisi must eni|)lov are lew and comparatively simple. 
I' iistly. when lu* h.is assembled a series ol measurements of a dimension, 
l()r ex.unple, st.itiue. he must .u range his observations by classes with 
ecpial v.iliies in each class, bt'guming with the lowest stature unit or 
class .ind lecoiding the niunbei of staiiue observations that fall within 
it. then proc eeding to the next, .ind so on. W hen the process of classifica- 
tion and eiuuner.ition (seii.ition) is finished, the student will know the 
range of his seiies, how m.mv individuals fall in each «:tature class, and 
whether the series c lumps tip in the iddle or is irreguiarly distributed. 
He then calculates the ariilmtetic al mean, tli^ standard deviation, the 
coeflicieni of variation, and the standard or probable error of the mean 
and per haps of these other constants. The standard and probable errors 
allow the student to g.iuge the extent to uhich his means and other con- 
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slants are likely to be unreliable as a result of the limited size of the 
sample he has studied. The use of these standard or probable errors also 
permits a judgment as to the significance of differences between means 
of different samples. The product moment coefheient of correlation has 
a limited utility in the treatment of anthropological data and the student 
should learn how to calculate it and what it means, rhis device has been 
abtised, overworked, and misinterpreted in an outrageotis fashion. 

In the statistics of attributes — <jualitaii\e categories that do not lend 
themselves readily to meastnemeni — the percentage tretpiency is still 
the most tiseftil as well as the simplest method of treatment. It is neces- 
sary to learn the calc illation and use of the probable and standard errors 
of percentages, beyond that, the method of calc ulating the (ocflic ieni of 
mean scpiarc contingency, and, more {)articularl) , the use of what is 
called cfii-scjtiare, are iinaluable in appiaising the signihc ance of the as- 
sociation of attril)utes. 

.All of these methods c an be learned (|uiiklv and c.isiK b\ the student 
who knows arithmetic and algebia. Main exc ellent statistic .il text-books 
ate asailable. Some of iho.se found most useful l)y the present writer are 
listed in ifie Icxitnote.^^ 

A SIMPLi: METIlOn OK SOM .XTO TMMNC; 

A simple and objec tive method of somatoty ping accoiding to the s\s- 
leni cievelcjped f)\ Sheldon is a prime desicler.iimn ol (onstitmion.il an- 
lhro|)ologv. An abbreviated scheme ol somatotvpc* i.itlTig is given here*, 
preceded by Sheldon’s latest instruction sheet relative to the |)osing ol 
sub|ects for the essential photographs. 

Somatoivfhng is an average lating of the deve lopment of e,ic h ol tlie 
three structuial components — endomorphy . mesomoi pin . and ec to- 
moi|)hv — l)ased u|K)n the mean scores of live piincipal regions of the 
bodv. The sc heme set forth fjelow involves r.iting of the* sti tic tiiral coni- 
[Kmenis in thtee or five features of each of the live bodv legions — head 
and neck, thoracic trunk, shoulders and arms, abdominal ttunk, lc\gs 
and feel. Fhe inde|x*ndeni ratings of exit h i(‘gion riie averaged to give 
the regional somatoty pe. and the five regions averagcxl to give* the total 

o(# IXInv Yiilr .tiuI M C. Krnclall, 4ri {ntr/uluction tn the 1 limn af filth r<!.. 

I.ondon C C^riffm ic (XMiipaiu. lari . IW?) ( I hr m<wi ((mipirhcn^or »n(l ihr iiurtl 
ciMrliil in the phvnical anlhTfi|Mi|o((iM i 

G. VV Sfir*lrfor, StntiUifal Mrtho(i% fSn! rtl : Vmr^. low.'i Oillr^i.ilc Iiu . 1*1 Hh. 

f F.n[>rr ullv iiM'fiil in it^ simple an<l up tn ilale trr.itiiicnl of the ni.ilintic^ of aliril)ciii'^ ) 

H. Ark in amt R R C/>lion. (httiine nf Stntistifnl Mrthutis (New Vork: IVaiiui .tml 
Nolilr, Inr., lfrSt> ( I hr handicM rcai!> rrfrrnur Iwinki 

L. L. Thur^tonc, Thr fundamfntai% of Statu%tir% (New York I he Marmill.'in C nnip.in> 
1925. fA clear and simple cxpcMtiion of the elementars ^caii^ricK of variahte^.) 
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somatotype. 1 lie first development oi this point-by-point rating system 
resulted from tlie work ot Adelaide Bullen, of the Harvard Fatigue 
Laboratory, upon female subjects, for whom no somatotyping standards 
had been estalilishcd. Stibsctiucnt developments of the abbreviated rat- 
ing system lor male sul)je( is were made by the author and by Dr. Carl C. 
Seltzer and were revised and brought into close co-ordination with previ- 
ous ways of somatotyping by Dr. William H. Sheldon, himself. This 
method is now being taught by the author to his classes in constitutional 
anthropology. I he system of pin-point caliper measurements upon 
negatives and the use ol indices derived therefrom is excessively time- 
consuming and, in any event, refers the observer back to his original 
all-over nu)i phologit al rating. 

In this new abbreviated rating system the student is advised not to 
make a preliminary, all-over judgment of the total somatotype of the 
subject, whose photograph he is studying. If he docs, this is likely to 
inlltience and |)rejudi(e his rating of individtul features. It is better 
to stait light out on the iiist point in the first area and try to rate each 
point indrpendentlv. letting the chij^s fall where they may. 

The extreme de\el()|)inents of the point or subregion to be rated are 
listed undei the headings of each of the three structural components. 
The student re.ids .k loss the paper and then examines the three photo- 
graphs, in order to determine which is the first dominant of the struc- 
tuial components. He then makes up his mind which compement is 
second in oidci of dominance. Next he decides how far up on the scale 
of I to 7 the piimaiN dominant should be rated for the point or sub- 
region. then the value of the sec ondarv dominant, and finally the rating of 
the third component. If he cannot dec ide between ihe dominance of two 
structui.il components, he gives them ecpial ratin* — usually 4-4 if the 
thitd sti tic luial component isobvioush weaker, and rarely, if ever, more 
than a-"). ( Accoiding to Sheldon’s system, the highest sum of the ratings 
of the comi)onents is 12. and the least rating of any component is 1. 
riieiefore a 1 might occur, but hardly a (i-b-l. However, on the 
indiv idual point svstem. the present writer could easily imagine a rating 
of ()- ()-! on a cpiite extiaoidinarv development ol some isolated charac- 
ter, but not, of c'oursc’. lor the whole subject, or c*ven foi a whole region 
of the IhkIv .) 

In points where there is an overw’ lining dominance of a single com- 
ponent. it is often dillic nil to assign values to the subordinate components 
since their dc*velo|)mc*ni is masked, riu'ii it is necessaiy to make an ap- 
praisal of these subordinate' values by reference to their geneial develop- 
ment in some olhc*r region of the body in which the suboidinate struc- 
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tural component is more easily observed. For example, if we have a 
highly endomorphic abdomen — say a 6 or a 7. we have to judge the 
value of the supporting inesomorphy in that region partly from the 
bony and muscular development of adjacent regions, because we cannot 
actually see afiy muscular relief in the belly itself. 

Remember that the least value of any sii uctural component, even on 
any individual point, is 1. The least sum ol ihe three component values, 
even on an individual point or subiegion, is lu'arly always 9 in an adult 
subject. Hence, if >ou can rate the dominant component no higher than 
4. and the secondarv com|)onent only the third lomponeiu ought to 
be gi\en a rating <il 2. even when it is t)l)viously the least in develop- 
ment. You may be inclined to regard this procedure as a mvstic game 
of numbers, but it really is not. It is merelv a conformitv to a s>stem of 
classification that is somewhat arbiirarv in its limits, as .ill taxonomic 
schemes are. If it appeals that theie re.ilK are 8*s in mesr)moiph\, or 
in anv structural component, thev will eventuallv tiiin up and clem.md 
an extension ol tlie scale. So fat thev have not. 

This verv new and abbrev iatc‘d somatotvping lias piov ecl verv satis- 
factoiv so far. v\hen used upon males of college age and older. It has 
not been a[)plied extensivelv to immatuie individu.ils of either sex or 
to females of adult vears. d he adaptation ol this lating scale to these 
catcgoiies of subjects raises cpiestions that cannot be discussed here. 

Eventuallv and soon, it is to be hopecl) there will be |)ublished .dbums 
of photographs w itli the exact point-bypoint, regional, <4Jul tot.il somato- 
tvping ratings, to show the range of vaiiation within single somatotv|)es 
and in all of the commoiTer iv|)es. .\t piesent. the beginnc i leallv needs 
the instruc tion of an expei ienc c*d somaiotvper. 11 vou w.mt to start by 
vourscif. use the photographs in Shelcl(»n s works as models and bear in 
mind the following pitfalls: 

(1; Ihe amount cif endomor[)hv in slender individuals is likelv to be 
underestimated. Endomorphv is often .i smooth blanketing ol lattv tissfie 
in immatuie individu.ils and in some matuie siib|e(ts. It is not alw.ivs 
great masses of localized f.it. 

(2) High niesom<»rph> often, and |)erhaps usu.illv in mature indi- 
viduaks. is likelv to have a consideiable enchmioiphic oveilav. l.ook at 
the .size and ruggedness of the joints .ind of the hands .ind feel in sub- 
jects whose comfxinent dominance liotlieis vou. 

Ectcjrnorphy can perhaps be detected better from wrists, ankles, 
hands, feet, and neck than from general bodv build. Ectomoiphic dvs- 
plasia.s in dominant endomorphs or dominant mesomorphs are likely to 
crop out in these plac es. 
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(4) In the opinion ol the present writer the features of the face and 
head arc likely to be unsafe j^uides in somatotype rating. They are de- 
termined in considerable part by racial and other hereditary factors that 
are not closely correlated with ]>ody build. The neck is much more 
dependable for the soniatotyper. 


niRECI IONS FOR POSING SlIBjECT IN SOMATOTYPE 
PHOTOGRAPHY 

(W. H. Sheldon) 

1. Feel against hack ol outline on pedestal. 

2. Stand eted hut naturally, shoulders not raised. 

I'routnl P\(iu)e: 

1. .Anus siiaight. lulh (\tended (elbows locked). Fingers together, wrist 
bent so that (ingcis j)oint down in plane with external malleolus. 

2. Hands h\e iiu hes out lioiu ihighs.^^ 

.S. Face looking directly at camera. 

‘1. Shouldeis down. 

/ho/</c fine: 

1. Arms siiaiglit and lo< keel. fingcTs as abcjse. Aim in center of body outline 
so th.ii no pioiiusion of elbow behind or hand in front — i.e., preserve 
bac k and fiont bods outline. 

2. Knees must be peiliclK in line, lelaxcd. 

(.best must b< in naiuial {josition (not ’nflatcd). 

I. Fac c* in pc i Ic c ( pi olile. 

Dm sal l*\i tine: 

1. .\s liont, but aims c allied a little larlher forward to present shadow on 
flanks. 

2. No tin ning oi he ad. 


AbbREX lA I El) SOM.Vro rVPE R.ATLNG 
( 1 he; 


In do 

I. latile l>oii> relief, 
(piu'iunatu fullness) 
baskri l).iil head and face 


2. Cdim-nc'ck angle hlimtcd 


ign niean> “appioxiniateb 
I, HKAD AM) NKCK 
Mew 

M'lscular, rugged, hony 
face, scjuaie or oblong 
tc iideius in head and 
face. 

Sharp chin neck angle; 
heavy, sepia ic chin 


ecpials.”) 


Ecto 

Thin, fragile-boned face 
(often enviromnentally 
mal formed) : oval or 
hatches face (but highly 
variable) 

Pointed, or weak, light 
chin; sharp chin-neck 
angle 


M In ,„l.|rcM «.ih f..t .luMs ami nainnv hips, increase distance so that upper arms 

Will clear sides cil chest. — t A H 
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Endo 

3. Pudgy features; often 
short, pointed nose with 
conical tip; thick, loose 
lips; tendency toward 
“suckling” li|w 

4. SnuH>th. cylindrical neck 
(not necessarily short); 
AP (an tero- posterior) = 
T (transserse) 

5. Soft-padded ilaviclcs 


1. Back: smooth, no muscle 
relief 

2. Back: markedly hioad; 
faint and soineiinus 
re\crscd tapei (escii 
absent) 

3. Side: deep, putf> chest, 
lower depth exceeds 
uppc*r, elastic (high 
expansibilits. big lift) 

4. Side; abdomen predomi- 
nant c»\er thorax; both 
deep and u ide 


5. Front; high, wide, faint 
rib angle, rrlaiiselv 
short ( he St c age 

111 

1. Shoulders square, high 
fat-blanketed 

2. Proximal hamming, 
thicknevs pri>ximal ex- 
ceeds distal segment; 
little muscle relief; ^ 
smrx>th, tapering fore 
arm; small rounded 
wrists; AP -i- I 

5. Tendency tow.ird short- 
fingered, pudgy, small- 
boned hands (marked 
dysplasias frerpient) 


Meso 

Heavy, broad nose of 
variable length; firm, 
large mouth 

Hcasily muscled, ■‘bii!!” 
neck; pyramiding of 
trape/ius; AP less 
than r 

Heavy, strong clavicles 

It. THORACIC IRLNK 

Back: rugged, high 
muscular lelief 

Back, rnarkcclls broad; 
sharp tapei (disappears 
in ()‘s and oset) 

Deep muscular cliesi: 
lower depth -r upper 

Thorax predominant 
o\er muse le-conlrolled 
abdomen 


Heasv. well muscled ribs; 
moderate lib .ingle, c fiest 
long relatise to abdomen 

ARMS, SHOl lairkS. HANDS 

Sfioulders pnimineni, 
broad, muscular, often 
sloping 

Rugged deltoid, triceps, 
biceps, fiiassise, muscular 
forearm neailv as thick 
as upper arm. tieavy, 
scpiare hoin. muscular 
wrists; superficial \eins 
marked 

.Massisc, heasils muscled, 
scpiare. l>ony hands 


Ecto 

Delicate features, espe- 
cially nose and mouth 


1 hill, long iu‘( k; often 
inclined forward; 


Delicate, sharp clavicles; 
(sternal ends olien 
droppcul); maiked 
cl.i\ icul.ir hollows. 


Sharp l)on\ relief; little 
muscular relief, sc.ipulac 
olieii w inged 
Narrow hack; slight to 
medium hut highly vari- 
able ta|>ei 

Flat, shallow, non- 
imisc ular c be st 


Thorax either [)red(>mi- 
iiant over small, com 
prc’s^d alnlomen or 
sulKirdin.iied to smalt 
convexiiv (indicative of 
mesopenia) 

Skinnv ribs; sh.irp rd) 
angle, total trunk short, 
hut thorax rel.mvely 
medium or long 

Shoulclrrs, nariow. h<»nv, 
thin, height v.iii.il>le. 
r)f(en icMiiuh'd 
Siringv, thready muscles, 
low I chef: long. weak. 
Ihuiv foreaiin; thin, 
fragile. Imuiv wrists 


'Thin, nariciw hands; 
slender digits 
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Endo 

1. Full, large, inflated 
abdomen; AP -^T; often 
transverse folds in 6's. 

7's, and middle-aged 

2. Broad, high, indistinct 
waist; (sometimes ant. 
and post, iransserse (olds 
in 6*s, 7's) 

.H. Broad pelvis with fat 
pads and greatest 
lireadth aho\e crests 
(when well nourished) 

4. Higli. flat, lumbar (ur\e 

5. Inflated. sf)ft. large 
buttocks: angle uith 
gluteal fold pait ol)- 

I iterated in lateral view 


1. Soft, pneumatic fullness; 
proximal pi< dominaiuc 
and hamming ol thighs 

2 Approximation ol thighs 
when heels together 
(knock-knees in meso 
penia); piedommance ol 
oiiiei ( all ( ui\e (weak- 
nevs of innei ). small, 
rounded ankles 
Small boned, pudgs feet; 
toes iiMialls short but 
frecjueni chsplasias 


IV. ABDOMINAL TRUNK 
Meso 

Compact, well-muscled 
abdomen; freejuent rectus 
relief; AP less than T 


Sharp, low, well-musclcd 
waist of variable breadth 


Heavv, bony pelvis; 
muscle markings over 
Poupart’s ligament 

Sharp, low lumbar curve 
Muscular, lateially 
(limphcl buttocks (clue to 
entlojienia). sharj) angle 
with gluteal fold 

v. LFC.S AND IThT 

riiick, ruggedly muscled, 
heavv boned legs: solid, 
even (levelojimcni ol 
segments 

Prominent muscular rebel 
ol massive thighs, con- 
spicuous inner calf curve; 
gasiiocneinius calf 
shadow, ankles massive, 
bony 


Laige, heavv, bony feet; 
toe length vaiiabic 


Ecto 

Under-developed, non- 
muscular, small abdomen; 
frecjuently with slumped 
convexity or otherwise 
variable 

Small, fragile, non- 
rnuscular waist 


Narrow, sharp-boned pel- 
vis; conspicuous anterior 
iliac spines 

High, deep lumbar curve 
Flat, thin, non-miiscular 
buttocks (rnicropygy due 
to mesopenia) 


Thin, non-muscular, bony 
legs, with delicate, 
elongated distal segments 

Weak muscling of thighs; 
marked interspace; rela- 
tively little muscling or 
curvature of calves; 
fragile, sharp-boned, thin 
oiklcs 

Long, thin, delicate feet; 
(dvsplasias frec^uent) 
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fcKial grovsih, 227 31: relative face grovMh 
in man and apes. 233-31; vermiform ap- 
pendix, 211 ; nryopiihcciis as common 
ancestor vsith man. 279; blcxxl groups, 
552. 111. Sec also Table 1, 40-41; and 
Fable 2, 60 

.•\ntbrcq)oidea. contrasted with lemuroids 
and larsioids. 17; suborders, genera, and 
.species, 18-H; anccsi.al form, 81; denial 
formula, 83; ihoiacic (dorsal) vertebrae, 
93 

Anlhro|)ologv. constitutional, 175-76 
Aniihclix. 189. See also Far 
.Ape. -SVr Anthropoid apes 
"A|>cs." South .American, 20. See also Ceb- 
idae 
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Aqueous humor. -HS. Ser also Eye structure 
ArI)orcal life, im|K)rtaiue to preprimates. 
(i7: nuKles of hKomotiou, 68 (>9: graspinj* 
ahility. fi9'70; ciianges in brain organiza- 
tion, 71: olfactory st*nsc. 72: “emancipa- 
tion of the fore limbs.” 71: reiluciion of 
liltcis, 7-1: lirain changes, 79-80; theories 
on mans ancestral abandonment of. 10')- 
lOT) 

Arlwreal preprimate siaRe, 07; e\ obit ion of 
(limbing, 07: speeiali/ation of limbs. 67- 
69 

Arch, 201, 5211. Srf also Touch pads and 
friction skin, and Finger, palm, and sole 
prints 

Arihaeo/oic (or A/oic) era. .51. See also 
Table 2. 62 

Arches and w boils, peiceniage frecpiencies 
in finger prints cd man and chimpanzee. 
Table 6. 521 
.Xreola. 215 

.Amienoid (composite subraceb sorting cri- 
teria and other characters. distrtbu 

tion. 580. ilevription 602: bisiois. f»02 
60.5 

Vrmenoid Iranian Plateau . nioi phological 
t>pe) characters (il.T; distiibMlion. 615; 
description. 611 Srr aho Indo DraMclian 
((om|)ositc raccO 
\rmenoids. nose 518 
Nrrector pih muscle 105 Sec nUn Hair 
Xrthritis, 600 ahn IlodN build and dis 
ease 

\rsan langii,ij;es. intrr^Iuc (ion of 505 
.Awlar Xfan description, 5"',, site, date, and 
remains. 585 sii. cranial (^afi.antx 5sti. 
Negroid ch.aracteis, 5 m 7 
XsscKiation arras. inifMiriancr cd I 19 V). 152 
.\feles. |0 fiJyf} Spider monke> 

Xtlanto Mediterranean tvpe. 5.81; 

Aii(liinr> bulla, 18H Srr nlst} f.u 
Aurignacian industries, distribution. 565; 
tools art and associ.itrd animal and bu 
man rrniams. 5tW'i: m Vfrica, 587, VH): 
stcatopvgia. in statuettes. 615 Ncc also 
PIcistfKeiie culture sc-cpiences, and ( ombe 
Ca|>elle. Cro Magnon 

Australia, geologic histors and corTel.iiic»ns 
with Fiirojiean glaciations. .555; Keilor 
skull, 551, falgai skull. 556; Caditina 
skull, 557 

.Australians, compared uiih \Vad|.ik and 
Tasmanian. 552 55: compared niib Keilor 
skull and C.obiina sf^ecimcn. 555 57 
Australians fcomposilr race.. f.h*traclrrs. fi07; 
morphological iy|»rs (Miirrian, (.arprii- 
larian. I'asmanoid). 607-609; description, 
609 12 

Australoid or Veddoid ^morphological ivpe). 


characters and distrihiition, 613; descrip- 
tion. 61*1-15. .SVe also Indo-Dravidian 
(coiiqxisitc race) 

Austnilojfttht'cus africatins, age and remains. 
281; as nnce.stral to oiang and chimpan- 
zee. 281 82: cranial r4ipacity. 283: descrip- 
tion and conclusions, 281-81 
Axial or carpal iriradius, .526. Sre also Fin- 
ger. palm, and sole piints 
.A\c-a\e (( lieiromyidae). 16. Srr also I,emu- 
roidea 

.\/\gos IoIk*. exoliitioiiarv signilicance, 221- 
25 

RabcMMis, distribution, 25: desc ri|>tion, 25: 
social oiganization and intelligence, 21. 
evolution. 25; Mamadivas balxKin. 25; 
ground duelling spec laliz.itions, HI. 107; 
inensti nation. 251 52. Hainadrvas familv 
life, 261 62; skin pigmentation. 166. Srr 
nlu) ('c'rinpillu’c icl.ie 

Rarbarv ‘apes. ’ 25 Srr also ( cTcopithendae 
Basal metabolism, pulse. iem|KTatiire, racial 
differenres. 511-12 

Basic pad n\ stems 2*^) Srr also Foueb pads 
and fiiction skin 

Beakri i\|>e. Briiisli Bronze Nge. sorting 
cntcTi.i and char.utc'rs and distribution, 
5.80, d(‘sc rifOion, 606 

Bc'b.isiot .ind bcnls build, (>92. Srr also Body 
build .ind chsc'.isc* 

Biceps muscle, 22('» 

Bipc'dal g.nt. |07. 150 

Binb. uc-ight romp.ii^»ns in men. ebimpan 
/res. orangs. gorillas and m.uacpies. 257 
58 111 men. 25h, utc'nni' and |H'l\ic 

(hangc’S. 25ii. in i hirnp.inzc'c s. 25(» 57; 
nursing and incnsinialion. 258 50 
' Black Xjx's ’ of ( elrbc's. 25 See also Orco- 
pif bc'culae 

Blaslopboie 207. Srr also Fmbrsology 
Blastula. 207 Srr also fmbrvologv 
Blood groups. sc'iolr>g\ of man, a)>rs, mon 
kevs. tl 15. shared by ni.in apc‘s. n9m- 
kc'ss, 15 0>. 552, and miilliple allelcvc. 
128 genetics of. and disinbnlion. 511- 
16. ,ind inoipbological characters, 557; 
Rfi factor and genelic.s, 558 
Bodv build and disease, 68(i; gastric and 
dticHlenal ulcer. 687; gall liladdrr and 
pernicious anemia. 6MH; dialietes mellitiis, 
680. acute rheiiriiaitc fever, arthritis, 6')0: 
infantile paralvsis, 601; and mental dis- 
order. and I»eba\ior. (»fl2 
IVmIv build and tein|>ci anient, 6/8. Sre also 
Somalol vpirig 

BchIv size and proport iorw in primates. 100- 
lOI 

Body stalk, 209. Srr also Embryology 
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Boreopithecus, 315. See also Eoanthrnpus 
Boskop and Boskopoid, site, dale, remains, 
39‘1-9G; cranial capacity, 391; "Negroid” 
cliaracters, 391 -95; compared with Cape 
Flats, 399; affinities with Bushman- 
Hot ten lot. 632 

Brachial index, in man and other primates, 
128 

Brachiation. in spider monkey. 82; elonga- 
tion of hand in, 128 

Brachiator. anaioinital csidence for man’s 
descent fiom, 130 35 
Brach>cephaly, IHH See also Head form 
Brain. (*inl)ru>ni( de\elopniciu, 71; parts, 
71, 117; (erel)ial cortex. 71, 119; cortical 
function and lepresciitation of sc^nscs, 71; 
evolution, 71. Ill; neopalliurn. 71, 149; 
in man's descent, 132; si/e, and intelli- 
gence, 112; giovsth 111 man, 115; niicro- 
cephalN, 116. and |a\\ reduction, 116-17; 
fisMiies. 117 18, lohes and the sense's, 118- 
19: regional deselopment and intelligence. 
150; asscRiatioii aieas. 152; comparison of 
c hiinpan/ee’s and oiaiig's uith Pithe- 
canthropus. 160, de\elo|)ment for Sjx*ech. 
162. loi and skull changes, 161-66; 
calls development in foetal life. 213, 220; 
growth in human infancs, 232; atroplu, 
in ageing, 270 71; of Xusiralopithecus, 
283; of Plesianthropiis, 285; of Pithc- 
canlhiopus 1. 291-92; of Neanderthalensis, 
320. 332; of RhcHlc’sian man. 312 
Brain-casc*. 112; muscles attached. 114-16; 
suture closure. 115; in microcephaly. 146; 
grovsth 111 infant N, 232; sex differences in 
Ilian. 216 

Branchial arches, 213; ditleieiitiation into 
hods parts. 213 11 See also I mlirsologv 
Breathing, esolulion of. 59-63, age changes 
in, 2«»8 

Bn»ii/e \gc. summary of deselopmeiits, 696 
Brow-iidges. in man and apes, 185; sex dif- 
ference's 111 Ilian, 217 
"Bmiiiii lacc," physical tspc, 582 
Bury .St. Kdmunds skull, site, remains, age. 
365 

Bushman, compared ssitli Cfriinaldi skele- 
tons. 37(); jaw affinities with Boskop. 391; 
conipaiison with Cajic Flats. 399; eye 
fold. 512, and Hottentot car, 521; stature. 
539; hlcKx! groujis, 550 
Bushman, racial clavsification, characters, 
and disti ihiition. 628-29; affinity with 
Congo pygmies, and descripiion. 630-31; 
esolulion, 631 32; hlood groiij^s, 632. See 
also Bushman Hotteiitoi 
Bushman Hottentot (cximposite race), sort- 
ing criteria and characters, 628; secondary 
subraccs (Hiishmaii, Hottentot), charac- 


ters and distrihution, 628-29; description, 
629; similaiities (steatopygia) in Upper 
Palaeolithic and Capsian, 631; evolution 
and blood groups, 631-32; affinities with 
Boskopoid, 6.32 


(.ainozoic era, jxriods (Eocene, Oligocene, 
Miocene. Pliocene, Pleistocene), 53. See 
also Fable 2, 60 

Cambrian j^icriod. See Palaeozc^ic era, 19; 
and Fable 2. 62 

Cannibalism, in Sinanthropus, 304 
( ajjc Flats skull, descri[>tion and compari- 
son with Bushman, Negroid, and Boskop. 
399. See aho South African fossil men, 
and I'ahlc 5, 398 

Capsian period, distribution in Afiica, 381; 
human remains, 382. See also Pleistocene 
culture setpicnccs 

(Capuchin for Cebus) monkeys, 19; lumbar 
vcitebrae, 91, ridge systems, 200; pig- 
meniaiion compared with man, 465. See 
also Cehidae 

( arlMiniferous period. See Palaeozoic era, 
20; and Table 2. 61 
Cariiisora, description, 3 
Carotene, 159 
C'arpal hillock, 221 

Carpentaria n (morphological type), char- 
acters and di'^trihiition, 608; description, 
1)10- 12 See also .Australians (composite 
race) 

Caiairhini, 18. See also Old World monkeys 
’ C'aucasoid" race. 573. Sec also Racial classi- 
fication, primary white, and White race 
(|>rimarN) 

Caudal (coccm>. al) sertehrac, in primates, 95 
C.ehidae, gene. 1 and species, 18-21; capu- 
chin, spicier, I •wlcr. 19-20; South .Ameri- 
can “ajx^s," 20, giant spicier monkey, 21; 
as clcsccnc’ nils of Farsioicls, in Miocene, 
and cxoluiionaiy changes, 81; brachia- 
non in sjjicler monkes. 82 
Cebus nionkes, 19. SVe also Capuchin 
(ephalic index, 488. See also Head form 
CTeicopilhccidac. description, 21-22; Semno- 
piihccinac (langurs, gucrezas, proboscis, 
snub-nosed monkeys) and Cercopilhecinae 
(gucnoiis, mangcheys, paias, “black apes” 
of Celebes, inacacpies. Barbary "apes," 
balloons, mandrills drills, Hamadryas ba- 
bcxins). 22-25; development from Parapi- 
ihecus, 84; babcxin specialization, 84-85; 
sacculated stomach. 85; brain develop- 
ment. 151; in evolution of palm and sole 
patterns. 202; in development of placenta, 
213 

Ca^rcopiihccinae. See C.ercopiihccidac 
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CercMlum. See Brain 
Cerebral cortex, 71; and neopalliiim. 119. 
See also Brain 

Cerebfoconia. 079. See also Soinatotyping 
Cerebrum. See Brain 

Cervical vertclirac. spines in man and an- 
thropoid aj>es, 93 
Cetacea, description. 8 
Chamaerrhine. 38-1 

Chancelade man, age. site, culture. 372: 
description, cranial caparitv. and com- 
parison with Eskimo. 372-73 
Cheirom>idae. 16. See also l.emuroidea 
Cheiroptera, description. 9 
Chellean (.Xblievillian). tools. .320; African 
indusirit's. 381 82. 387; luiinaii remains in 
Africa, 381 82. 388 »K). See also Pleistcuene 
culture sci|ucmi's 
Chiasma. 125. See also Genetics 
Chimpan/ee. distribution, s^xcics. si/c. de- 
scription. .30-32: strength compared uith 
man. 31: posture. pr<»gr«‘N.sion. Ix'havior in 
the wild. 32-33; social oigani/ation and 
vocalization. 33; FckhI. 35. veiicbrae. 95; 
pelvis. 119: relative leg length. 120; tarsus 
trunk, and taisus f(M)t length iiulucs. 12*). 
relative arm length. 127; brachial index. 
128; relative hand breadth. 129, relative 
thumb length. 130: brain development. 
151; intelligence, and intelligence tests, 
153; meinorv. 155; biain coiiifiared v%ith 
orang and |•lth<' 1 :anth^opus. HM): ’’lan- 
guage," 161, lips. Ill vcKali/ation. 177; 
nose and smelling abiliiv. 179 si). 1M2 83 ; 
color discriiiiiiiation and vision, I8t, 
brow-ridges, |8t), autlitorv ^cuitv. HMI; 
hairine\s compared v%ith man I9|, derma 
loglvphics, 201; in evolution of palm and 
sole patterns. 202; os ceiitrale in hiiinan 
evolution, 223; relative arm length, 229. 
eruption of teeth . 231 ; grovsth rhvihni. 
236; birth Height. 237; age for v%.ilking. 
213; pelvis. v\ differences. 2 15. menstrua 
tion and menstrual cvcle, 251 52 . mating 
cycle, 2.VI: duration of pregnanes, and 
birth, 255-57: child rare. 258; fainils life, 
263-61; ancestral forms. 28 1 .82; pigmenta- 
tion compared Hith cebiis and man. 165; 
hngei prints. 521 25. See alio f able 1, 
40- ir 

Chin. SVeJ^fandible 

Chordata, classes and descrtpiion. 5t-55 
Chorion, 209. 210. See also Krnbr^ology 
Choroid. 475, See also Eye strurtiire 
Choiikoiiticn. 299. See also Stnanthnfpsu, 
site 

Chromatin, 423. See also ftenrtics 
Chromosomes, 422. See also (Genetics 
Ciliary Izody. 475. See also Eve structure 


Classification. See Primates, Racial classifi. 

cation, and X'erlebrates 
Cleft palate, in embryo and adult, 214; 

evolutionary significance of. 226 
Climacteric, 2r»<» 

Columa skull. 357. See also Australians 
C^illege men and women. meuMiremcnts, 
217-48; women of the '9()'s and texlay 
conipaied, 2-19 

Colonization pericHl, summary of develop- 
ments, ()9<i 

Coloi - blindness, ivpcs. and sexual and racial 
dilfereiues. 511 

Combe Capelle. age. site, remains, dc'serip- 
tion, 36t): compared with Neamicrth.d. 
3i)7: sorting iiiteiia. 57ii: plivsical i>j>c, 
5S2 83 

roni|M)nenls. See also Somaioi vpiiig 

(oiici\lc‘>. Ill 

Coii|un( tiva. 175 See al\o Fve struc ture 
CoiiMitnlion See Somaiolvping 
Cxtr.icoid process, evolutional v signihraiicc, 
225 

C.oriiea. 175 Sre ulsn Iw .structure 
( oipiis luteum 256 See nl\o Menstruation 
(.!oile\, 71. See also Hi am 
(iraiiial capacitv. gonll.i and adult Iniman 
male, 156; PiihcM aiiihiopus. I5!b 29|. 29^1, 
.3(8), \usli .ilopithec us. 2.''3. IMesi.iiilbio- 
pus 285, Pai anibiopus. 286, Smantbro- 
piis, s(oo. p) 2 . |o). I‘ o.mthiopus. foci \e.m- 
deiihaleiiMs. 329, 331 315, RlicMlc'siaii ^ 

man 312. SoUkiisis. 350. VSadjak, 352; 
keilor, 355. I .ilgar?- 357. Swanscombe. 
3h|, (.aliev ilill '9)1. Old Man of ( lo 
Magimn. 309, Soluire skeleif>ns. 371-72; 

( liancelade, 172. (•niii.ildi skeletons. 375; 
Alfaloii Mriiaiis, 183, Xssc-lar. 3.M). Hos 
kop. 391; 1ngH.i\ uiii.i, 100. MiiliU'sot.i 
gill. lIM) 

('ranio f.ic i.il .ingle, evoliiiioiiarv changes. 
161 65 

( raniiiiii. ilescnpfion iri Suslralopilbc c us, 
281. 281; IMrsi.mihiopus, 281 85; PaiHri- 
ihiopus. 284 i: Piibrc .inibropiis I. II, 111, 
IV . 2‘8) *H>, MrMl|okc‘ricnsiH. 2*9), Sin.in 
ihropiis. .300 101, Fo.tnlhropiis, 307. 30*1 
II. Neandcrib.ilrusis cfuisc'cvative, .323- 
2f). 32*(. 332. Vrandertbalensis. progres- 
sive, 332 3"»; Kliodesian man. .310 11 
CTriaccous |K'ricMl. 20 See aho .Mesozoir cr,i. 
and Fable 2. ()1 

Cro ,M.ignon. Old Man of, site, industry, 
remains, des«nptir)n, ,367: cranial capac- 
ity. 3iiH. phvsic.ll t>i»c, 582; and C.inary 
Island (»u.infbrs. 583 

Cvano|>r. 1H2. See also Hair and eye color 
association 

Cycle, sexual See Mens! luat ion 
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Darwin’s point, 189. See also Ear. and Fig. 
66. .522 

Deaili. See .A^cinp and dc-aih 
Dcridiia. 210. See also Em bryology 
Dental formulae, of .Anihropoidca and Para- 
pitheciis, 83; l’rr))>liopithe( us, 86 
Dentition. See 'Feeth 

Derinaioglyphirs See 1 ouch pads and fric- 
tion skill, 199; and linger, palm, and 
sole prints, .523 
Dermis ^(orium). 156 

Devonian peiiod, dentition in sharks, 170. 

See also Pal.ier)/oic eia, and l able 2, 62 
Diabetes inellitiis. 6H9 See also Body build 
an<l disease 

Diafihragm. dianges in elect posture, 88 
Digastric musdes. 167 
Digestive sxstem. in <‘mbr\o, 213, 216 
Digitigi.ide progK'ssum. 121 
DinaiK (composite siibrate). sorting criteria, 
cbaiaiters. and mnipbologual subtspe, 
580; (lesc I ipticm , (lOI. bistorv, 605; 

in r S . f»n7 

Dipnoi dung fisbc*s^ de se i ipiion. 59, 63; 

species and distnbiition, 6.3 
Disease, and l>od> build St e Bods build 
.111(1 disease 

Disbaimom, 505 Sre also Tare foim 
Dixision and reduction. 121. See also C,c- 
iietifs 

Doticbocepbah . IMS See nhn Head form 
Dolicbur.inu . 116 

Domestication, of plants .ind animals. 53 
Drills, 23 See /i/\o ( ercopiibc < id.ie 
Dings, raci.il ^es|»nn^es to. 5(>2 
I)r\tifuthrt u^. .IS .nice steal to m.m and other 
piiin.ites. on, 270, dentil ion. 172. age. re- 
mains. tooth palfein, 270, 8n\alik loims, 
270 

Duarrism di.inismi 212 13 
D>splasia. 673. .See aJsn Soinatols j)ing 

E.fy. anatomical desciiptinn. 63 61. esolii- 
turn, til 67. 187. 180. andifoiN mediaiiiMii. 
187 88. cMernal ear 18*102. in fcnoal de- 
\elopment. 213. 221. di.inges in ageing. 
260. 271; fenm in Bnslnnap. Hottentot. 
521; human sarialion^ in form. 522 
East .African fossil men. ciilnire .ind gc'ologic 
scxpiencc's. 387-88: Oldowav skcdeion, 388; 
other "IMeistocene" finds. 38')-9tl 
East B.iltic (siihi.icr). soiling cnteiia, diar- 
.1C ten. disirilnition. 579. descri|nion, 600 
E.chidn. 1 . dc-sc riptmn. 3 
Ectoderm. 207. See nho l inhisologv 
Ertomorphy. 6('>(». 668 .See also Somatolyp- 
ing 

Edentata, drscriplion. 7 


Ehringsdorf skull, 332. See also Neander- 
thalensis, progrc.ssive type 
Embryology, evolutionary signihcance of, 
recapitulation theory, 221; vestigial or- 
gans and os cenirale, 22.3; tactile hairs, 
vermiform appendix, 224; azygos lobe, 
coracoid process, suprasternal ossicles, 225; 
siipracondyloid process, cleft palate, bi- 
ceps muscle heads, 226; plantaris longiis 
and psoas minor muscles, 227; parallel- 
isms in foetal growth between man and 
apes, 227-31; of cmbryological develop- 
ment in primates, 255 
Fmbr^olog), human, internal reproductive 
organs, ovum and spermatozcKin, 205; 
fertilization of ovum, 206; embryonic 
germ lasers, 207; formation of nervous 
s\strm and vertebral column, 208-209; 
growth and feeding of embryo, 209-11; 
placenta, primate-hiiman development, 
211; dc\elc>pment of brain, branchial 
arches. 21'. II; de\elopmcnt of eyes, ears, 
nose, mouth, lips, 211, 216; development 
of limbs, digcsiixc tract, heart and cir- 
cnlcitoi> svstem. nervous system, skeleton, 
brain, skull, scalp. 216-21; development 
in Uh. through 9th. month, and weight 
and stature at birth, 221; sex determina- 
tion. 213; relative length of gestation in 
piimaies, 255; evolutionary signihcance 
of ciTi!)r\ological development, 255 
Finhrvonic disk, and germ layers, 207. See 
also Emhrvology 
l-ndocrinc glands, 210 

Fndomorphv, 666-67. See also Somatolyping 
EntcKlerm, 207. See also Embrvologv 
Koanthiopus dnicsotii (Piltdown), site, age, 
remains. ‘<07; description and cranial 
capaciiv. 307 b ; hiinian and ape like fea- 
tures, 308. 3i0, 312-15; reconstructions. 
309-11; jaw contrasted with ape, 312; 
orang-like character of teeth. 315-16; com- 
pared with .Swansconibe, 361-63; -Swans- 
comhe lineage, and London and Bury St. 
Fdmiiiuls skulls, 365 

Foe cue period. 20. See also Cainozoic era, 
and Taldc 2 61 

Epicanihic folds, 508. See also Eyes 
Fpiderinis. 156 

Epistasis. <27 W also Genetics 
Fleet biped gait and Iwdily civanges, 112; 
in pelvis. 113: in sj>’ lal curves. 119; pelvic 
svmphvsis, 120; lower limbs, 120-22 
Erect posture, gibbonoid development, 87; 
anatomical changes, and brachiation, sup- 
poit of viscera, 87-89; changes in external 
tail, thorax, diaphragm, 88-90; vertebral 
column, and spinal curves in erect sit- 
ting. 90-96 
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Eskimo. €x>niparison with Chancelade man. 
372’75: Eskimoid features in Sinanthropiis 
female. ‘101; skull form and description. 
190 

Eunuchism. 259 

“Eur African.’* 575. See also White race (pri- 
mary) 

"European." 575 See also White race (pri- 
mary) 

Eustachian tube. 6-t 

Eutheiia. characteristics. 7 

Evolution, human, and contrihutions of 
palaeonioloj»\ . /cxiloj^s . ph\siolog\, pathol- 
ogs. animal ps\ihnIog\. and palae 

ontological eras. I’alde 2. 60: stages and 
status in Lower Oligcnene. lower Mio- 
cene. Lower PIuhthcv Pleistocene. Farlv 
HoUxene. Earls Neolithic. Earls Bmn/e. 
2nd Iron. Migration perMxi. Middle \ges. 
C'oloni/ation pencKl, |)ciicHt of Indus 
I ria ll/at ion 605 % 

Exolutionarv mcxlituations at gihixmoid 
stage, O'^ 

Evophihalmiis. 69H 

E\e coloi . ami structure of esc*. 175. pig- 
mentation 176. and f)igincnt. 177. genet- 
ics. 170, c l.issihcaiion of esc coloi. 180, 
avscHiation with hair color. 1^0 

F\c stnictuie See Inc ioh»r 

l-ses. esoliiiion 189. |s'>. visum in anthro- 
jHuds. 181; rsc hrows. evci.ishes, and hrow 
ridges in ajK’s an<l man |8“> S7. in fcx'tal 
development 219. 2 hi 221. change's in 
ageing 2t»0, 271; eve forms. 5(tH. Ivin's of 
folds. .ind nasal form. Ml; Mongol 

Old eve m Xmeruan Indian, fill 

face and fac lal skelei(»n. I P2, nu»dihcaf ions 
in man and spec lali/aiions in gorillas. 
161; jaw structure and muse iilaturc*. iiai 
6M. human j.ivv change's .ind sj>ee« h 
mcxlifuatwms. |i>« t/l. n«ise 170 ■^9. ears 
|k 7 88. in foetal dc'velopment . 219 M, 
221. relative si/e after hiiih, 299, sex 
differences in grovvth, 216 17. form, and 
jaw and head form. 501 5ti’i, dishamionv 
iKrtwcen face and head. 50'>. face form. 
507, eve form. 511 

Face fonii. index. 509. 507; and jaw shapie, 
50-1; and head form, 501 5^>5; disharmony 
and prognathism. 505, profiles, 50t'»; age 
changes. 5fl7 

lallopian liil*e, 250 Srr al%n .Mriisiriiaiion 

Family life, in lower vrrfehralcs ;and mam- 
mals. 259. in lemurs. 2^>0. in ircl spider 
and howler monkeys. 2fi0 6I; in Hama- 
dryas f>afxK)n9. gihfxms. orang titans, go- 
rillas, chimpanrees. 261-64; si/r of fami- 


lies, 26-1; maternal and paternal functions, 
261 66 

Family tree, of primates, -110-12; of man, 
412. Ill 

Feminine characters, in males. 671. See also 
Somatotyping 

Femur. 69. 120; femoral muscles and attach- 
ments, 120-22; in Pithecanthropus I, 290; 
in Sinanthropus. 902-904; in Neander- 
thalensis. conservative, 927; in KhcMlesian 
man, 310 

F'ertiliiv and race iiiiMiiie. in Negro-White 
crcvs.ses. 656 

Fibula, 69. 120 

Finger, palm, and sole pi mis, 523; Icxips, 
arches, w hoi Is. 529; racial differences, 
521. 527 28. sc‘\ differi'iues. 525; in chim- 
pan/ee. 525; c lasMhc.it ion and mam line 
formulae, 525 27. genetics. 529 Srr also 
Lotic h pads and fuel ion skin 

Fisfics. Ihuiv. dentition. 170 

Fissure, of Rolando, 117: of Silviiis, 117 

Flonshad skull, site d.itr. indusirv. remain.s, 
9‘>l»; dc'scnpiion and comparison vvith 
Neanderih.ilcmls, 9<H» 1)^) Srr also South 
Xfiican fcwsil men. .ind I alile 5. 998 

FcM'tal giowih, parallelisms in man and 
ajH's, 227; chest clevelo|)inent. shoulders 
and mjiples. 228. ahsolule and relative 
head si/e. 228 20. eve jilacenient and ear 
growth. 229. tc'lativc aim length, hand 
si/e. ihuiiih Ic-ngth, Ic'g length, lew si/e, 
22*l-9u, foiation c»f solc's of fc'c't. 290 

Foot Srr Hind limhv 

Fc»re linihs e.irlv s|>ei lali/ation . 67 68; util 
i/atioii, and clillereiitiaiiori of fore and 
fund Inntis <»9. hoiuolctgirs td Ixiiies of 
fore and hind liiiihs 69 70. eni.inc ipation 
of. 71. 191. relative arm length in pri- 
mates. and hr.ic hiatiou, 127, comparivm 
in man .ind other pnmatc's, 127 28; 
fuachial index. atroj>h> of thiirnh, and 
rimigation of hand m hiac hi.itmn. 128; 
comp.iri'a>n of primate hands. 129 9ft, fi*l 
ativr hand breadths, and Ihiimh lengths, 
129 90. in man s descent. 192. in emhrso. 
216. os reniralr in human foetus. 229 21; 
biceps muscle beads, m human evolution. 
226, rriaiivr arm lengths in primates, and 
in ffX'lal and postnatal life. 229. 299. See 
ahn Hands 

Fossil ancestors, and geolc^ic age r»f Pliopi 
thee ns, H/»; Sinanthrojiiis, 179. 101; Pro- 
plic»j>ithec us and Parapithc'c us. 278-79; 
Dr vopiifirnis. 279. I itiinopiihrr us and 
Xrnc»pilfiec us. 28<t. Prcxonsiil africaniis. 
280. Australopiihec us I I'aiings;, 281 ; PIrsi 
anihropiis and Paranthropus, 281; Piihc- 
canihropijs. 288. 292. 291 95; Mcxljokcr- 
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tensis, 296; Meganihropus, 298, 416; 
Gigantopiiheciis. 298. 118; Eoanthropus' 
506; Heidclhergcnsis, 316; Neandcrthalcn- 
sis, 319; Rhodesian man, 339; African- 
thropus, 347; Solocnsis. 318; Wadjak, 3')2; 
Keilor, 354; Talgai. 356; Cohuna and 
Aitapc, 357-58; Swanscnmhc, 359; (;alley 
Hill. 563; London and nuiy St. Edmunds 
skulls. 365; ( omIjc-Clapellc, 366; Old Man 
of Cm Magnon, 367; Soluire skeletons, 
370; Chantelade, 372; (.limaldi skeletons, 
374; mkscellaneoiis. Africa. 381-85; Asselar! 
385; 01dowa\, 388; Pleistocene skeletons 
in Africa. 389 91, lloskop .ind lloskopoid. 
391 95; Monslud. 396; Cape Mats. 399; 
InguaMima. UK), Minnesota girl. 105 
Fiecklcs. 472 

I'lontal lol>e, diflcTeniiation of association 
areas. 149, and hehaMor. 150 

Ciall hlaclder, t»8H. ci/scj Bods hiiild and 
disease 

(.allev Hill man. site, remains, and age. 3()3. 
deNcriplion and cranial capacits, 3nl; 
sorting ciiteiia. 579, plissual i\pe, 582 
(•aiiiel'*, L' S/<* also (leiietics 
(iastnila, 207 Nee ct/>o I mlirsologs 
(•enes, 122 Nee also (.enc'iics 
(•enetus. 122, genes and c hiomosonu's, 122, 
dominance, 121. cell diMsion. mitotic 
and rednciional. 121 25; .Mendelian law. 
125, episiasis, 127. chromosomal differ- 
ences in ve\, 127; se\ linked cliaracicrs. 
12^. innliiple allelc-s. 128 29; se\ influ- 
enced and se\ limited factors, 129-30; 
tandoin asMUinieni of faciois, 131; muta- 
tion. 132. selec tion 133 35, heterosis, 131. 
ti53. sumniaiN of genetic procc'ss, and 
pathologic.il conditions 135; of popula 
turns. I3(i 39; <)f skin colc»r. UH. of hair 
color. 171. of esc coloi, 180; of hair 
and e>e color .issociation. 4S2. of face 
form. 507, of esc foim. 511. of nose form. 
%20, of finger, palm, and sole punts. 
529; of statnie. 537; of giowth. 511; of 
color hlinciness. 511, of hlornl groups. 
515; of the Rh factor. 55.'<. inhreeding. 
t>5 1 

(.c-netics and lace classification. 111. selec 
lion of phsMcal criteria. Ill 12. influence 
of hcreditais factors. 113; phssual dif- 
fcientiation and isolation. 111; |)hysical 
diffeientiation and intermiMine. 115 Iti; 
"race*’ definitions. 117-18; criteria for 
esiahlishment of piimars and sc'condais 
races. 118 19. i\|hs of chatacters in race 
classification. 1.50 52. "adaptise " \crsus 
"non adaptisc" traits, 152 .53; inhreeding. 
654 
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Genial tubercles, 169 
Genio-glossus muscles, 167 
Genio hyoid muscles, 167 
Genotype, 127. 439. See also Genetics 
Geological periods, and forms of life, Table 
2, 60-62 

Gestation, relative length in primates, 255; 
evolutionary .significance of cmbryological 
development, 255 

Gibbon and siamang, families and distribu- 
tion, 25; description, 26; posture and gait, 
27, 107, 109: fcK>cl, family, territory, 27; 
vocali/ation and intelligence, 28; Plio- 
pithcfus. 86; in human development, 86- 
87; modifications fur upright posture, 87; 
sertchrae, 9,5. 103; brachial ion. 98; pelvis. 
119; rcdative leg length, 120; relative arm 
length, 127; brachial index, 128; rela- 
tive hand breadth, and thumb length, 
129 .30; tarsus- trunk, and tarsus-foot 
length indices, 125; brain development, 
151; inlelli"c rice tests, 155-58; “language," 
160 61; h.iiiiness compared with man, 
191, in evolution of palm and sole pat- 
terns. 202; os cent rale, 223; az\gos lobe, 
225, biceps muscle. 226; relative head si^c, 
228; relative ear si/c, |^rc- and postnatal, 
229; relative arm length, 229-30; menstru- 
ation and menstrual cvclc, 251-52; mating 
cvcle, 251, duration of pregnancy, 2.55; 
familv life. 262-63; skin pigmentation, 
166 See also Table 1, 10-41 
Gigantism, 210-11 

(Itjiafitffljitherus hlacki, 298; associated 
fauna, and date, 118; description, teeth, 
rcconsiruiiion. 118-21; and Meganihropus 
compared, 119-20; evolutional v position, 
421 

(pills, 59; anil c *‘’uiion of breathing, .59. 63; 

evohilionarv unificancc in man, 221 
i.laucnpes. 182 See also Hair and eve color 
association 
(flenoid fossae, 166 

(ionads. and normal sex development, 253 
(.orilla (iiioiiniain and lowland), distribu- 
tion and description, 33-36; compaied 
with human wrestler. 31; strength, 35; 
progression, bcnavior. disposition, and so- 
cial oigani/alion. 36-38; diet. 38; verte- 
brae. 9’). 96. 103; relative li'g length. 120; 
tarsus ti link, and larsiis-fiK>t length in- 
dices, 125; coinersi-.n fioin prehensile to 
su|)porting fexjt. iLio; relative arm length 
and hiachial index. 127-28; relative hand 
hre.idih. and thumb length, 129-30; jaw 
growth, and skull and facial muscles, 144- 
15; suture closure, 145; brain develop- 
ment. 151; anatomy of face and jaw, 
163-64; lips, 177; nose, 179-80, 182; eyes, 
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Gorilla (ron/inur^) 

vision, and brow- ridges. 1 83-87; color dis- 
crimination. 181; ears. 189 90; hairiness 
coniparetl with man. and hair tracts. 19-t; 
in evolution of palm and sole patterns. 
202; os centrale. 223; relative arm length. 
229: growth and birth weight. 237; pelvis, 
sex differences. 2*15: menstruation and 
menstrual c\tlc. 251-52; family life. 203. 
See also Table 1, -10- 11 
Grant Study. Harvard, constitutional in- 
vestigation. 08(> 

Grasping methods in primates, and anatomi- 
cal limitations. 123 

Grimaldi skeletons, site. leveU of (xiiipa 
lion. age. and asMKiated animal remains. 
374: burials, asscHiated culture, and de- 
scription of remains. 371-70; (ranial ca- 
pacity. 375; “.Negroid " characteis. 375 70; 
comparison with biishman. 370 
Ground dweller, man s descent from, 130 
55 

Growth, in human brain case and biain, 
232: relative face growth m man ami 
apes. 233-31: and dental eiuption in man 
and ajjcs. 231 ’r». rhvthm in man. 23'». 
studies ol Nfavan, Negro. Indian, White 
children. 230. 251. 513: giowih rhvthm 
in chimpan/ee. maca<|ue. and gorilla. 230 
57; birth vs eights of ajK’S and man. 237 
58: changes in ImkIiIv [iroportions. 238. 
513: cndiKrine control of. and gigantism, 
dvsarfisrn, and abnormal grov\ih <vcles. 
240-13; and vsalking. in man and (him 
pan/ce. 21.3; stature in college stiulents, 
218; lelention of infantile characters in 
eunuchs, 253; genetics of. 51 f 
Gnmth rhvthm, in man 235, in chimpan- 
zee. macaejue, and gorilla. 23t> 37 
C«rovsih studies. 23<'» 

Ctuenons. 22 alw C ercopithec idac 
(^iiere/as, 22. Srr alsn (.ercopithc'cidae 
Gvnandromorphv . 071, .Sec aha Somato- 
IV ping 

Hair, cvoluiionary theories. IU2. grovsth. 
kinds, hairiness in man, relative hairi 
ness in pnmaicrs, ami hair tracts, 191; 
licard and IkkIv hair in man, and in 
foetal life, 195. 221; hair and hrain dr 
velopment, 195. hiw of, in humans. 1% 
97; racial variations. I97r iodine lack and 
lens of. 197: effect cd climate, IW. 198; 
in Palacpohthic. 198; sex cliffercmces in 
iKxly hair. 216; classification of forms, 
and kinky or vvoolly hair in Whiles. 4M3, 
distiihiition of forms, 481; genetics, and 
association with eye color. 181-85; in race 
mixiurc. 484; cross-sections. 185. and cn 


vironment. 486; racial abundance on head 
and Imclv. and growth of, 187: pepper- 
corn in Ilushmaii-Houeiiioi, 630 
Hair color, structure and pigmentation, 469; 
colorimetric analvsis, 171; scTics of hair 
color. 171-72: led haii, 172; age changes, 
and di.strihiitioii of light and red hair 
color. 173: genetics, 171; associ.itioii with 
eve color, 180 

Hair and eve toloi associaiicm. 180; in dark- 
coloied races, and White races. 180-81; 
age ih.ingc-s and genetic scheme, 181-82; 
in Kellies, 587 
Hallux. 123 

Hands, cmamipaiioii of, 71. 131; as tactile 
oigan.s. 71; in ({ii.idnipedal gait. 111 12; 
elongation of. in hi.uhiaiion. I2S. airopliv 
of thiimh, and primate h.iiids lompaied, 
128 .30. i(‘laii\e hie.idlhs, .ind ihiiiiih 
lengths. 129 30. hi.uhi.il index, 128. in 
man’s ilescent. 132 

11.1, >alid.ie. as desK-ndaiii of piimiiive tar 
sioid SI; loiili.isted with l(‘niuis and 
laisiers. 83 Sfr nl\n Ni-w Woild iiionkevs 
Haie-itp, in eiiihivo .ind ailiilt. 21 I 
Head foim. indius and tvpts of lie.ids. 188; 
and hiain and f.uc* foim, 189, m I ski 
inns. 100. and vt.iture. .ind env iionim'iit. 
193, and starvation. 105, ihangcs since 
Palaeolithic in l iiinpe and Xment.i, VH)', 
and inierinixtuie. lOV. gem tics id hi.uhv 
tephali/ation. PH 5imi. 500. piopeiiies of 
cc ph.ilit index, ’8)1 502 N/ r nha skull 
llcMiing. evolution of 4^3 (iT. .ind tempoi.il 
lofH-. I 18 

He.iit and i iri iilatorv sxsiein embi \nlogii.il 
develitpment , 217 19. age changes, 268, 
270 

Hruirlhrr^rtnt^, site, age, remains, de 
s< nption 3lt» 17 
Helix. 1 80 Vrr aha K.ii 
lleieiosis. 131. in lace mixture, 537. 653. 
Srr nht> (.emtiis 

Hind ilov\er« limbs, diifrreniiation of f^ie 
and bind limbx. (»o. friniir and tibia, 60. 
120 22. boinologii's Ilf Ivories in fou* and 
hind limbs, tiO 70, lotaiion of. 70. ex 
teiismn in brarbiai nm. 08. di.inges in 
biped gait. 120 22. lel.ilive leg lengths in 
primates 120. fibula. 120. fiinciional tie 
in.inds upon gi.isping tc’c bnicpies. 123; 
ciigitigiade ami planligr>icie piogres.sion. 
121: lofit sir lie (lire, form, and fiinclion, 
120 26, frnit conversion from pichensile 
to siip|vortirig, I2('>, in man's desieiit. 131; 
development in embryo. 216; plaiiiaris 
loiigiis muscle. 227; relative leg lengths 
in pirirnales. 230; in pre and ptcsinalal 
life. 239 
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Holocene (recent) era, 5S; summary of, 
695-90. Srr also 2, fiO 

Homn sfipiem, fossils in Kinopr, Talilc 4, 
380; in Soiiih Afiira, Talilc 5. 398 
Homologies and analogies in classification, 
2 3 

Hormones, 210; in pregnane v, 250 
Hoilenfot. cliar.icleis and distrihniion. 629; 
descriprioii, 030-31. cAoIntion. 631-32; 
I)1 o<h! groups, ()32 Sre also linshman- 
Hotleiitor 

Hotlenioi BcH*r crosses. 657. See ahn Bush- 
man 

IfowlcA monkes . 20, Inmliar veitclirae, 01; 
posilion of nipplc-s. 22H: familv life. 261; 
.skin pigmeination, lfjf» Srr nho f.eindac 
I Iocs ling monkes Srr Hf»uI<T monkcN 
llninanoid an<{ antlnopoid hnddv ehanges 
for c ieci pcishire. ST SO 
Hsloii.ilidae, 21. 25-2S Srr also Anthropoid 
apes 

Hspei trie hosis |05 S^vw/Zw) Hair 
II\|>oihenai ar»‘.». 526. jiads. 190. 200. See 
nho linger, palm, stile- prints, and roiich 
pads and fnctiem skin 

Iliac fossae. 116 
ilium, 1 1 1 
inlneceling, 651 
Indian White erosscs. 657 
Individmil. anthiopiileigs eif. 663. elassifica- 
cion and eeinstiiiiiKm, de^eIlpllon of 
hcnls luiild fitil. St iin.itotN ping, ti66, herds 
hiiild and temperaine iit . ti"''. l)od\ huilel 
and dise.tsc liMi. Iuid\ hiiild atrd tnental 
distirdi I .Old hehaNKir. 602 
Iriilo I )rn\ idian eonipoMte laeeO. eharac 
leis. disti ihntinn. t'd j. iiioi plndogiral 
tsjK's (( l.isMi Indo Ih as niian \iiiienoid- 
li.inian riate-.m. finlti \(»rdu \ustialoiel 
e>i Welelnnl Negnltiid). <il2-ll: descrip- 
tion and hisieirs . til I I6 
Indo DraMdi.in. ( l.issu ,'inoi phedogual 
fcpeh ehaiaelers liTJ, elisirihnl ion. (>13; 
deseiipiion 611 See tiho 1 ndo liras iclian 
(roinposite race) 

Indonc'sian tseieindais snhr.icoi. characters, 
disirihiiiion. anef dese nirtion. (ilO 12 SVe 
also Indonesian Mongoloid (conipersitc 
raccl 

Indonesian Mongoloid (cemiposiie rarcl, 
eharac Iris. (»30 10; sc’condan snhraces 
(Malas Mongoloiel and Indonesian). tilO; 
desrripiioii. 610 12 

Indo Nordic i niorpluilogu al tspe). eharac 
Irrs and disirihii(n»n. 613; desciipiion. 
611 16. SVr also Indo l>ia\ idian (com 
posiie laccl 

Indri lemiii, 15. Srr aho I emnroulea 
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Industrialization, period of, summary of de- 
velopments, 696 
Infancy. See Growth 

Infantile paralysis, 691. See also Body build 
and disease 

Ingwaviima .skull, age, remains, dc.scription, 
and cranial capacity. 100; affiliations with 
other .South African finds, 401. See also 
.South African fossil men 
Inscctivora. description, 9 
Iiiscctivorcs, as preprirnate ancestors, 66; de- 
scription and dislrilnition. 66-67, 75; and 
primitive lemuroids, 75; dentition, 171 
Intelligence, in primates, 1.55-58; ape-human 
comparison, 157 

Intelligence tests, in hens, dogs, and chil- 
dren, 1.52; in chimpanzees. 153-55; in 
gilrhons. orangs. and gorillas, 1.55-57 
Iodine clelicicncN, and Mongoloids, 637 
Iranian Plateau t\pes, charatteis, and dis- 
irihnlion. 576; description, 583. See also 
Meditcrra”'“an Zprimary siibracc) 

Ins, 175. Set also Kye color 

licur Age, summary of dcselopments, 696 

|a\a. stratigraphy, 289 
[as a man See Pithecanthropus 
[aw. muscles of, 142; in snouted animals. 
Ill, growth and tooth eruption, Ml-45; 
si/c, and Inain si/c, 116-17: modifications 
foi spc'ecli. 162; esohition in man, 
162-69; shortening and reduction of canine 
si/e. 161-65: sirnctnrc and musculature 
in apes and man. 166; modifications, 
and articular speech, 169; sc\ dilfcrcnces, 
217; smicturc and function. 311-12 
Jiiravsic jicnod. 20. See also Mesozoic era, 
and Tahir ! 61 

Keilor skull, si > remains, description, cra- 
nial capaciiN. 351-55; comparison with 
.\nsiraliai and lasmanian. 555-57 
Keltic isnhrare'). sorting criteria and other 
tharatieis. 577; disirilniiion. 578: descrip- 
tion, 586; !ii>tors. 587 

I.a Chapcllc au\-Sainls skeleton, 323, 326. 
Srr also Sraudeithnlensis, conserv'atise 
tspe 

I.ni'gii.ige in chimpanzee, gibbon, and 
orang. 160; and brain and jasv devel- 
opincnl. 161-63; and jaw modifications, 
169 

Langurs, 22. See also Ccrcopithecidae 
lanugo. 195; csohiiionary significance of, 
223. See also Hair 

Leniuroidea. description, 13; larsioidea, and 
anthropoidca compared. 13; diet, dis- 
irihntioir, and families (lorises, indri. 
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Lemuroidca (ron/inurrf) 
mouse lemurs, and aye-aves or Cheiromyi- 
dae). 15- 16; first ap(>carance. 53; skeleton, 
70; eailiest fossil forms, and evolution- 
ary moilifications, 75; snout projection, 
77-78: and Tarsioidea txmt lasted with 
American monkeys. 83; sertehrae, 93-1)5; 
tail, loss of. 98; hopping gait s|>eciali/a- 
tions, 107; grasping metluHl, 123; hrathial 
index. 128; ixirtual deselopment, 150 51; 
lips. 177: nose. 180; ears. 189: hair tiaits, 
191; ridged skin and ridge s\ stems. 200; 
apical patteriiN, 201; m esoliition of palm 
anti sole pat terns. 202; in deselt^pmeni of 
placenta and allantois. 212. tat tile hair, 
carpal hilltuk. anti \erinitt»rin appenttix. 
221; Slip! .itontlvlnid piocess .intl hueps 
muscle. 220: tliiration ot pregnants. 25.5; 
famiU life. 2t»0 

I evalloiMiMoiisiei lan. 3r m \frua. 

39<» Pleislotene ciiliiire setpiences 

Life e\|x'ctanc\ 271 72. 276 

i.ii;ufnfntntn trim's. 1 02 

u\, age and tleselopment . 280 
Linea aspeia. 1*22 

Lips, estilntion and strut lure. 170. in apes 
and man. 177. m Negroes 178. m ftx*tal 
deselopmenf 211. lip scMins. 523 
Utters, retliitiion in arf>oreal life. 71 
Locomotion, in arliore.d life 08 , lemurs, 
orangs. f»9, lovsei primates aiul Oltl Worlti 
monkess. 69. anti ImhIiIn atlaptalions in 
primates, lo7. fio[)ping gait anti s|>e 
ciali/ation. 107; |M)siure. anil Imm1\ hnild. 
lOH; ami grasping let hnirpies. 123. tligiti- 
graile amt plantigiaile prt*gTrssion . 121 
l,ondon skull, age. site, remains, .iml rc 
seinfilancrs to Ihlidoun, 365 
loops, iilnar and radial. 201. 523 also 
Touch p.itis and fnttMHi skin, anti Fin 
ger. palm, anti v»le prints 
Liimhar region shurrening of in primates. 

96. 102 1 03. in man's destent. 131 
Lumbar \erirhrae, in primates. 91 93 
Lsmphograniilonia venereum. 5('>3 

%facafpie. 23, vertebrae. 93 91; relative 
thumb length. 12*); dental eriipti<»n. 231; 
growth, anti hirih weight. 237 3M. mating 
rstle. 255, duration of [>regnanfv. 235; 
skin pigmcnfatiori. See /a/io (.ercopi- 

iheeidar, ami faf)le I. \f) II 
Magflaicnian |K?ntKL art. 3^“»6. human re- 
mains, 372-73. See al%o riristt»cefsc ciil 
lure sequences 

Main line fonnulae. .527. Sre also Finger, 
palm, vile prints 

Malay -Mongoloirl tsecondarv subracr). char 
aclers, disinhiition. and destription. 610 


42. See also Indonesian-Mongoloid (com- 
posite race) 

Mammals, description, 5; suhrlasses. 6; evo- 
lution of. 65; antestors, 66; relative hairi- 
ness. 193; family life, 260 

Man, rcsemhlances and differences lictwecn 
man, apes, and ma(ai|ue, 38-39. and I'ahle 
1, 40-11; scTology and blocxi gioiips sharrtl 
hy man, apes, rnoiikevs, M-46; ears anti 
hearing, amt cvtiliititm of ears. 64-67, 
1 87, 189: veitehr.xc. 93 101; cticcvgcal re- 
gion in f(H*tus, 103; pelvis. 111-19; rela- 
tive leg length, anti legs. 120 22: form 
anti fimctitin of ftMii, 12125, tarsus- 
trunk. and tarsus f(K)t length indites, 125; 
relative arm length, anti hi.it hial intlex, 
127 28. relative hand hie.iilih anti thiimh 
length, 129-30; skull, anti suture dosiiie. 
1 15 16; must ulaiiirc of skull anti jaw, 
115, miciocrphalv , 116, )aw letliitiion ami 
hrain si/e. 116 17. brain. 117: sight, and 
tlesirnttion of visual tones. 1 IS. hrain 
tlc‘velt)ptnent. 119. |.iw intHldit atitms ft>r 
s|K‘eth. 162 63, (leniiiitin. 171. 171. li|)s. 
176, nt»se. ami age thangis in imse. 179 
H3. eves ami visum. IS3 s',, evehrows, 
cvelasht’s. .iml biow ridges. |S5; h.nr. hair 
traits, hail in fot'tal life, amt h\|H’itiitho 
sis. 193 95, lt>\s t)f hair. r.itia) vana 

turns in hairiness. |97, dr'velopment of 
palmar ami volar pads in foei.d life 199. 
tin matf»glv pints. 2<H) 203, pien.ital tlevel 
ojunent <srr Fml>r\olog\i, evoliihonarv 
significant e of rnibrvs4ogv 221 31. paral 
lelisins with apes in ftKi.il growth. 227. 
relative aiul absolute luad si/e, 228. 232. 
relative eai si/e, arm length, b.iml length, 
thumb length. It'g. and toe length, com 
paretl with .i|h's. 229 30; growth thanges 
and rhvfhin. 232 35, grov«th studies of 
Mavan, N'egit», Wlnle clnlilien, 236. birth 
weight, and growtli changes. 237-391, 
gigantism and dvs.irlism. 210, adolesteme 
Iter \dolrsi elite mt-nstriialum .ind in#n 
striial tvtle, 251, jiregn.imv etunpared 
with other jirirnales, and hirtli. 255 56, 
ageing ami death. 2M> 76. fossil forms 
isrr Irtssi) iiu'iii. aiurstial a|>r and hn 
manoid forms, 279 88. intKtcin <<»mpare<l 
with Neamlerthal, 325 26. famitv tiee. 
412 11; pigmentation tornparetl with 
chimpan/rr ami trims. 165; bltuMl groups, 
grrietits, ami distnhiitioii. 51158; stages 
ami status of, in cvtiliition. 691 9t» 're 
also Racial claisificatum 

Mamliblr, of I'arapithrcus. 278; Proplio 
pithrcns. 279; l)i vopiihcriis. 279; Limno 
pithrt us and PrtKonsul. 280; .Xiistralo 
pithrtiis. 282; Piihrcanthropus II. 293 91; 
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MegaiUhropus, 298; Sinanthropus. 301- 
302; Koanihropus, 308; Hcidclbergensis, 
317. Ser also Jaw 

MandiilN. 23. See aUo Ccrcopithccidae 
Mangefjcys, 22. See also Ccrcopithccidae 
Marsupials, description, 0-7; in development 
of placenta and allantois, 212 
Masseter muscles, 112 
.\fastoicl process. IHH. See also Kar 
Mailer jaw. See Heidelberff^ensis 
Maya Indians, grovMli studies, 236. 251, .543; 

hlcKxI gioiips, 551 
Mechani/ation. jxTiod of, 697 
Mediterranean (|)iimarv siihrace), sorting 
criteria. .57ti. dc sc rif)tion. 582; morphologi- 
cal l\pes ft pper Palaeolitliic. Iranian 
Plateau, and ( lassu Mediterranean;, char- 
acters and description, 57t) 77. 582-85 
Meditei lane.in, ( l.ivsic aspes). characters. 
576, (list rihntion, 577; description 581; 
t\|>es. niodcTii and ancient. 581 85. See 
aho Mc'diicrranean (pnniais suliracc) 
.Medulla nl)lon.;at.i. 71 See also Brain 
Mei^aothrnftus jxilaenjninuicus, 298; date, 
sue. remains, description. 116-18; and 
(.igainojnthvc us compared, 119-20 
Nfelancsian isccondarN suhracc), characters 
and dismhntion 622; description. 623-21, 
626 St e also Mclancsian-Papuan (com 
|K>Mte race) 

Melanc*^4an Papuan or Oceanic Negroid 
(coinjioMte laccO. characters, (i2l; suhraces 
(Papuan, Melanesian), chaiacteis and dis- 
trilnition. 622 
.Melanin, 157 

.Memors. and association areas. 119.50, in 
chim[ian/ee. 155. in gorilla. 156 
Men. I rc he. 250 

.Mendel s laus. 125 27 See also (icnetics 
Nfenc ‘pause. 26(i 

Mc'iisirnal ion (scle. and osulation csclc in 
m.m. 219 51 [sre also \dolesceiice); in 
other pnm.ites, 251 -52; onset in Masan, 
^festi/o. White giiN. 251; and body 
changes. 253. and prc'gnancs, 255; and 
musing. 258 

Mental disorder and body build, 692 See 
also UchIn build .ind disease 
Mental ossicles. 168 
Mesoce|)halv. 18S S>r also Head form 
Mesoderm. 207 Sre nhn Fmbisology 
Mesolithic. .African finds. 391 
Mesomorphs. (Wiii. (>68 See also .Somatotsp- 
ing 

Mevi/oic era, peiiods (Triassic. Jurassic, and 
Crciareous). 52: and 1 ahlc 2. 61 
Mrtacarpals, 123 
Metatarsals, 123 

Mclalhrria. oi marsupials. 6-7; families. 7 


Metazoa, 4, 54 
MitrcKephaly, 146 

Middle Ages, summary of developments, 696 
Migration period, summary of develop- 
ments, 696 

Minnesota girl, site, date, remains, cranial 
capacity, 105-406; description, 406-407, 
617; affinities with Mongoloids, 407 
Miocene period, 20; summary, 695. See also 
Cainozoic era and Table 2, 60 
Mitosis, 423. See also Genetics 
Modjokertensis, 296. See also Pithecan- 
thropus 

Mongoloid. .Arctic (primary subrace), sort- 
ing criteria and distribution, 631; de- 
scription and reconstruction, 636-39 
Mongoloid. Classic (primary sii brace), sort- 
ing criteria, characters, distribution, 633; 
descri|:)lion and reconsiriiction, 635-39 
Nfongoloicl race (primal y), 633; primary 
subraccs. 633-34; composite races (pre- 
domlnan^. Mongoloid), 639, 642; second- 
ary subraces, 610; blood streams, Fig. 68, 
652 

Mongoloids, racial characters, hair color, 
473; eye color, 178; eye and hair color 
a.ssociaiion. j8o; hair form, weight, and 
ahundance, 484-87; head form, 497; prog- 
nat li ism, '506; eye form, .506; no.se form, 
513, 517; car form, .521-22; lips and lip 
scams, 523; finger, palm, and sole prints, 
524, 527; sweat glands, 530; stature, 539; 
color-blindness, 511; blood groups, 5.50 
Monkess, ancestral forms in Old and New 
AVorlds. 53; and Table 2, 60 
.Morula, 200. See also F.m bryology 
.Mount Carmel skeletons. See Neander- 
thalemts ,,'’ogressive, 333-38; compared 
uiih consei' i'i»e Neanderihalensis and 
nuKlern man, 335-36 
.Mouse lemur, 15. See also Lemuroidea 
.Moustcrian period, distribution and tools, 
321-22; in Africa. 381-82. 387. See also 
IMcisloccnc culture sequences 
.Miirnan pnorphological t>pe), characters. 
607-608; distribution. 608; description, 
610-12; affinities with Choukoiitiert male, 
612. See also Australians (composite race) 
Mutation. 432. See also Genetics 
Mycetes :ot Mouaita), 20. See also Howler 
monkey 

Xeanderthalensis, geological and archaeo- 
logical |X)siiion, 319; distribution, culture, 
age. 321; La Chapcllc-aux-Saints. 323; 
consersative type and description, 323-29; 
progressive type and description, 332-35; 
Ehringsdorf. 3.32; Steinheini. 333; Mount 
Carmel. 333-35; comparison with modern 



782 


INDEX 


Nrandfrthatrnsis (continued) 
man and conservative Neanderthal. 355; 
objections to. as ancestor of Homo sapiens, 
33<)-39; principal Neanderthal finds. Table 
5. 530 31 

Negrito (primary subracc). sorting criteria. 
620; morphological tv|X's (infantile and 
adiiltiform). charatters and distribution. 
621; description. 623: compared with Ne- 
groids. 625; e\olntion. 627; blooil groups. 
632 

Negritoid (inorpliological l\pe). characters. 

613: distribution and description. 614 
Negro, African )priinar\ suhr.ictM. sotting 
criteria, chaiacters. and distribution. 620; 
description. 622. 625 
Negro, forest. *>20; 4>*canic. 621 
Negro, Nilotic (primarv suliracc). sorting 
criteiia. characteis. itistribiuion. and Shari 
subtspe. 620; desiription 623, 625 
Negroid chaiacteis in aiuicni man. (tri- 
inaldi, 375; Alfaloii, 3S3. \sselar. .3S7; 
Oldoway. 3SS: m African " ViingnacianN. * 
Mesolithic. Neolithii . 3!;M)01, Uoskop. 

391; Cj|x: Hats, 3W. Sinantliropus fe- 
male. 401 

Negroid rate «'primar> . 619. prirnars sub 
races. 620. rnoiphologual t\|K*s. i>2l; com 
positc races i pic*domiiiantl\ Negnnd>. *>00. 
621. 62S; seiondars siibi.ues, *>22 *)2H, 

hlexxi streams, fig. uA. *>’>2 
Negroids, racial ebarauers. skin color in 
Nergro White <r«»xs. ami at birth. l65-fi<*). 
hair coloi. 173; esc color. ITS. e\e anti 
hair color asscHiation. |S0; hair foiin. 
4H3-S6; hair iseight and abundance. I>7. 
head form. ^02; pmgn.ithiMn.' >*r>. nose* 
form, 513, Tbi; eai foim. :i2l, lips and 
lip scams. 523. linger, palm, and sole* 
prints. 521, sural glands, 53*b stature. 
537. 510; basal meialH>lism. pulse*, trin 
(K*raiiire. >12, trial i\e leg Irngib and 
growth, 513. color blimtnrss, 511; bliKMl 
gToii[> distribution, 519. iliscasrs in Nr 
groes and Whites. 561. tumor, cancer. 
.56-1; pregnancies and skin diseasc-s. 5#'»5. 
eye, car, nose, and dental ilisorders. 5*>*): 
fertililv in .Negro W hite crosses. 656 
Neolithic, African finds, 391; summary. 6^)6 
.Ncopalliiim. 71. and association areas, 119: 
li/c and intelligence, in |>rimates and 
man. 150; esoiiiiuui and Heseiopirieni of. 
151 .S>r aiso Brain 

Nervous svstem. growth in emhryo. 208-209 
See also Fatihryologv 
Neural folds. 20«. Sre nito finhryrdogv 
Neural groove. 2fH. See aho f mhrvologv 
New W'orld ^Americ^in) monkeys, families 
(Hapalidac. (.ebidaet, genera. s|x*cirs. 


characteristics, 18-21; compared with le- 
murs and tarsiers. 83; thoracic vertebrae, 
93; brachial index. 128; development of 
ncopalliiim. 151; nasc. 180; ridge systems, 
200; apical patterns, 201; in evolution of 
palm and sole patterns. 202; in develop- 
ment of placenta, 213; snpracondyloid 
prcHcss. evolutionary significance. 226 

Nisadas, 615. SVe also Incio Hravidian (com- 
posite race>. 615 

Nordic (Mibiacc). sorting criteria, other char- 
acters. and clislribiition, 578; clrsciiption, 
58.8; in r.S., and subtypes, 589; histcjrical 
reconsinu tion, and arc haeologiial evi- 
dence. 5‘K); blondness, disti ibiition. 591; 
blonds, and Vrvan language, 593 

Noidii -Alpine i residual mixed ivpei, sorting 
criteria. 580 

Nordic -Medileriane.in tiesidiial mi\c*d ivpc). 
suiting ciitena. 58 1 

North \fnc.in palaeoliihic fossil men. de 
setiption of human rem.iiiis (in (.hellean. 
in Moiisienan. in (apsi.mi. 381 82. As- 
selar nuin. 385 

Nose*, evolution and compaiison in pri- 
mate's, 179. NiriKiiiiT, ISO s3. dilfeirnces 
in antiiropoids amt man. IsO; age 
changes, 183, in hn'ial dev<‘l»»pm<*nt. 211; 
form, ami <*\e loim. 511. nasal ivpes 
and indurs. 512. 5|i>; index in laci.il 
ilithieiKiatinn and toim and 4‘nviron 
inent, 511. length, in im .isurmg living. 
515. soniaiologu ,i| ohsei valions, 515. in 
\c*gHK’S. Whuc-s, M^igoloids 5I*>, in 
Nrmemmls. 518 

\ot(H hotel. 51. 268 s<<f also fmbrvology 

Occipital foramen. Ilf 

Occipital IoIh*. and sight, 118, .md intcl 
ligrme, 15*) 

O!dou.i\ skeleton, site. dale, remains, de 
siiifition, .l.sM. " Negroid" chaiacters. 189 

Old World monkevs and a|»<H. (.eriopilhe 
I id. It* iSemni>|>iih< ( iii.ie. (er( 0 |>ill*’ 

cinari. 21 25. Ilv ioh.ilidae. 21. 25-28; 

Simiidar i anihropoid apesi. 25 13. an 
lestial form. 81. thor.icic vertc*hrae. 93. 
relative leg lengihs, 126. taisiis trunk 
length imlex. 125. relative arm lengths, 
hand hieadths, thumb index. 127-30; 
dentition. 172. nose. 1 80; riilgc svsteiiis, 
2*K): meiisirualion and menstrual cveie. 
251. duration of pregnancy. 255. Tarapilbe- 
cns. 27H 

Oligocene |>ericwl. 20; summary, *i95. See 
al$o (.aino/oK era. and 1 able 2, 60 

Op|>osal>ilil V. 10 

Orang man. distribiition and description. 
28. |K>s(iiri’. gait, play, and progression. 
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29; food and family, JJO; life span, 30; 
vertebrae, 93. 95. 102; relative leg length, 
120; grasping techni(|uc, 123; relative 
arm length, 127; hradiial index. 128; 

tarsus - 11 link, and tarsus-foot length in- 
dircs, 125; relative hand breadth, and 
thumb length. 129 30; brain develop- 
ment. 151; inielligenre, and intelligence 
tests, 155 58; brain compared with chim- 
pan/ee and Pithec anthiopiis. 100; “lan- 
guage,” 101; lips, in votali/aiion, 177; 

nose, 180. 182; brow-ridgc's. 185; ears, 
189; hairiness compared with man, and 
hair tracts. 191; in evcjluiion of palm 
and sole paiicriis. 202; os centrale 223; 
position of nipples. 228; relative head 
si/e, and relative e.ir si/e in pre- and 

postnatal life, 228 29, eiii|)ticm of tc*eth, 
231. duration of piegnancv. 255; family 
life. 2t»3; amcsnal forms. 281; skin pig- 
mentation. 

Oranian pi-iiod, distribution in Africa, 
381; human lemains at Mfalou. 382; 

Negroid c b.n .i< ters. and cranial capac- 
itv. 383; ( ninp.ii ison \Mih European 

tvjHi. ‘< 5 5/ e (if so Pleistocene cul- 

ture sc-cpiciues 

flrdovKiau pcTicKl, 19 See also Palatwoic 
era. and I able 2, 02 
()i nitborln nc bus <lcsci ipiion, 6 
Oi thogi jiiboiis. index. 355 
Os centrale*. in gibbon, iiiang. chimpan/ec, 
gorilla. 223. c volut i(»nar) significance in 
huinan foe tus. 223 21 
Ovaiv, 25n r afsa Menstruation 
Ovulation, in man. 219; m other pri- 
mate’s, 251 Str also Menstruation, and 
Xdolesj eiii e 

Ovum human, 205 Srr also Embrvologv 

Palaco/oie era. pei lods (('ambrian. Ordo- 
vician. Silurian. Devonian, ('ai bonifer- 
ous, Pcriiiian>. 51 52. ^rr also Table 2, 
<)| 

Papuan ^secondarv subraee). ihaiaelers and 
distribution. 022; description. 020 .Vre 
also Melanesian Papu.m (composite race) 
l*arati throfois tolms/as. cTaiiial capacity 
and descriptiem. 280; derivation and 
divergence, 287 -SS 

Pauipithnus frassi, dc*si ription. dental 
formula. 8.3. and (.eicopithec idae, 81; 
age. 278 

Parietal cortex. 102 

Paiietal loin*, 118; and intelligence. 1.50 
Palas monkevs. 22 23 Srr also C:crcopilhc- 
cidac 

Pathologv- Srr Racial paiholcrgv, and Body 
build and disease 
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Pekin man. See Sinanthropus 
Pelvic cylinder, 113 

Pelvic symphysis, 119; contrasted in man 
and apes, 120 

Pelvis, description in mammals, 112; in 
quadrupeds, 113, 116; in bipeds, and 
specializations in man, 111, 116, 119; pel- 
vic svmphysis, 119-20; in gibbon, 119; 
in man’s descent, 131; shape and size in 
adolescent girls, 213-15; relative hip- 
shoiiIdcT brc*adth in man, 210; sex dif- 
ferences, 253-51; changes during parturi- 
tion, 250 

Peimian period, 20. See also Palaeozoic 
era. and Eable 2, 61 
Phenotype, 427. 139. See also Genetics 
Pbiltrum, 177. See al‘^) Lips 
Pigmentation. See Eye color. Hair color, 
Skin color 

Pilldovvn. See Eoanlhropus 
Pilhecanthropus erectiis, age and brain 
case, 159. brain, 159, 162; brain com- 
pared with orang and chimpan/ce, 160; 
discovery and age, 288; finds, 289; skull 

I. teeth, femur, skull, brain, 291; skull 

II, jaw, teeth, 292-91; skull III, finds 
and skull, 291; skull IV, skull and teeth, 
295, 111; Modjokertensis, age, finds, de- 
scription, 296; as humanoid, 297; com- 
parison with Sinanthropus, 300-301, 305- 
30ii; and Sinanthropus compared with 
.Soloensis, 351; siatine, 531 

Pituitar\ gland, and growth, 240 
Placenta, description. 7. 211; expulsion at 
hirili, and in primate-human develop- 
ment. 211-12; fate of, in man and other 
primates. 256 

Planlaris muscle. 227 

Plantigrade |;i( gression, 121 
Plaivcnemia, .5 0; in Old Man of Cro 
Magiion. 368. 370 

Platvmcria. 370; in Old >fan of Cro Mag- 
non. 368 

Plaivrihini, 18. See also New World mon- 
keys 

Pleistocene culture sequences. 319; Abbe- 
villian or Ghellean. 320. 381; .\cheulean 
and Mousieriaii, 321, 381, .387; Lcval- 
loiso Mousieriaii. 333, 396; Aiirignacian, 
365. 387. 390; Solutrian, 371; Magcla- 
lenian, 367, 372: Capsian, Oranian, 381 
Pleistocene period. 20; summary, 695. See 
also Caino/oic era and Table 2, 60 
Pleistocene .skeletons, in Africa, 389-91 
Pleistocene stratigiaphv. in Java, 289 
Plesiantinopus tratm'tialensis, 284; age, 
cranial capaciiv. reconsiruciion, and con- 
cluMoiis. 285; teeth, 286; derivation and 
divergence. 287 



784 


INDEX 


Pliocene period, 20; summary. 695. See also 
Cainoioic era and Table 2. 60 
Pliopithecus, description, and as ancestral 
gibbon form. 86 

Polynesian (composite race), characters. 

distribution, description, history, 616* 19 
Pons Varolii. See Brain, parts 
Population dynamics. 457-59. See also Ge- 
netics 

Postcranial skeleton, of Pithecanthropus I, 
290: of Sinanthropus, 502-504; of Ncan- 
derthaleiisis, 526-29: Rhcxlesian man, 
559-10. See also Fore limbs. Hind limbs. 
Hands, Pelvis. X'oriebral column 
Posture. See Krcct (Histuie. Sitting posture. 
Quadrupeilal gait 

Precentral area, and dxKiv mo\emen!. 149 
Pre-l)ra\idians. 61 ') See also Indo- 
Dravidian H'om|Kisiic race) 

Prefrontal area, 162 

Pregnanes, and mating c\cle in primates. 
2f»l. duration of. and cc>sation <»f men- 
struation, and t)odil\ changes. 25't: and 
birth, in chimpan/ct'^. 2^6. and inter 
course. 238: pathoUigs, racial, 

F'rimates tiniluding iiiant, < haractei istics. 
10; sulH^rdcrs, II. plnsical resemhlaiues 
and differences. 58-19. and 'I’able I. 10- 
41. seioU»gs and IiIcwhI groups. 41-46; 
dentition in Foiene, farlv I’lcistcKene, 
71-71; anihrofxud and humanoid dif- 
ferentiation from t.irsier, 86; Proplio- 
pithecus and FMiopiihec us. 86. \rrtcbrae, 
9^: tail. 97; e\oIuiionar\ motlifuaiions. 
98; Ni\a|)ilhccus aiul l>i sopithei us. 
comparivm of IkmIv si/e ami pi<»(Mir 
lions, 100; hKomotion and ImhIiI) adap 
tations. 107; fxisture and ImmIs build. 
108. rclatise leg lengths, 120. 210. fcMii. 
121. tarsus trunk, and tarsus f not length 
indues, 12*). relative arm lengtli and 
bracFiial index. 127, .itrophv of thumli. 
comparison of hands, 12^). relative hand 
Fircadih. and thumb length. 129: <om 
parison of brain si/e. I'll; compariscm 
of intelligence. I '17; ''language, " MiO. 
jaws forms, 16 1 ; evolution of hjjs. I7»i. 
nose, and nasal (omparis4>ns. 179; eyes 
and vision. 1.85. ears and hearing. 1 88; 
hair tracts. 191. rulgeil skin 

patterns, and evolution of frictum skin 
patterns. 199-201; whorls, loops, arches, 
variations and evolution. 201-201; in de 
velopmeni of placenta and allantois. 
212; ot cciitrale in human rsoliiiion. 
225; foetal growth Fiarallelisms, 227 .11; 
relative arm and hand lengths, 2'2fMO; 
postnatal growth of arms, legs, fool, 
239; menstruation and menstrual cvcie. 


249-53; mating cycles, 254; duration of 
pregnancy, 255; family life. 259-65; fam- 
ily tree, 410-12 

Primitive streak. 207. See also Embryology 
Proboscis monkeys, 8; nose, 185. See also 
Cercopithecidae 

Proconsul afruanus, d(*sc ription, age, hu- 
manoid alliliations, 280 
Prognathism. 535: and face form, 505 
Pronograde postine, and arrangement of 
organs. 87-89; veriehral column, 90 
Propltoptthe< us haeckli, dc'seription. 86; as 
common ancestor of man and aF>cs, 86; 
age. 278; dentition, 279 
l*roierozoi( era. 31. See also 'Fable 2, 62 
Prutotheiia. familicrs, 6 
Proio/oa. 51 

Psoas minor muscle, evolutionary signif 
11 ante, 227 

Psvchologv. in man's descent, 152 
Pygmies, hair form. 185. head foim, .302; 
ear form. 321; huger pnuis, 521. .329: 
svseat glands, 35u. statiiie, 359. IiIochI 
gioiipH, 319. 652. sorting criteria, and 
distribution, t)20-21, description. 625, 
conip.iic'd vsitb Negroids, 6‘J3-26, evolu 
lion. t»27 

(.Juadiueps extrnsoi feiuoris. 120 
Quadruinanou.s t)9 

<.>uadru|K‘d.il gait, in chiMren, 1 19 12 
(.)u.idriif>edal thorax, m primate foetal 
"life 228 

(.Jiialernai V ep<K!i SVe Xaino/oic era. and 
" Ia!»le 2. 60 

K.ur, genetics and i.uc' < I.ismIu aiion. III. 
phvMi.il tests i)f. 133. phvsudogical tests 
of, 311, p.ith<>ii»g\, ’a»5 
Race mixture*, classes of t»3I; in allu'd sub 
racc^. <»31. heiriosis 635; inbieeditig 
t)3l; radu.il crccvscs. 033. .md leilihtv in 
Nc*gic» \N lute irn-sscs. <>36. Indian WInte. 
and Hotirutot Bckt, cn»ss<'s, t)37. a»d 
somatotv ping. i>7(i 77 

Race. {diVNual tests of, skin color, 133 
hair color. liiO. hair and eve color asso 
ciation. I8U, hair form. |81. face foiiii 
301, eve foiin 308, nose foim, 312, e.ii 
form, 321; li|>s and lip seams, 325. fin 
grr, palm, sole prints, 321; sweat glands 
350; slat lire . 311 

Race, plissiologu al tests of, basal melab 
olism. pulse, temperature, 311; growth. 
311. color hlindiiess and hlcKnl groups 
311; drugs. 3Ci2 

Racial c lassiticaiion. frchnu|ue. .34>8; cri 
irria and charactets. 3<i9. racial history. 
372; of mcHicrn man, piimary races. 575, 
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619, 633; primary subraces. 576, 620, 633; 
composite suhraces, 570; composite races 

(predominantly Wliitc), 607, 612, 616; com- 
posite races (prcdominanily Negroid), 
616, 621, 62H; composite races (predom- 
inantly Mongoloid), 639, 642; secondary 
subraces. 622. ()2H. 610; morphological sub- 
types. 576. 580, 607, 612. 621; residual sub- 
types. 580; blfXMl streams, Fig. 68, 652 
Racial differences, physical. 155; physio 
logical, 511; pathology. 563 
Racial |)athology, diseases in Whites and 
Negioes, 563; tumors, cancer, etc., 564; 
pregnancies, 565; e\c, ear nose, dental 
disorders. 566. .\mcrican Indian adult 
and infant mortality, 567; capacities, 
abiliiies, intelligence tests, and heredity. 
658; national differences. 659, prejudice 
and disc riminaiion, t)6() 

Radius, in giasping, tiS 
Recapitulation theorv. 221 Sre also Em 
bryologs 

Rcproductne oigans. internal in man, 
205-2f><). de\elopmeni in foetal life. 217; 
in agr'ing, 2t>6 Srr also Embrvologv 
Reptile'S, 5, dentition, 170; smelling ap- 
paratus, I7!»; famils life. 259 60 
Resemblances and dilferences between 
man. apes, and mafacjue. Fable 1, 10-41 
Respiratior^ See breathing 
Retina. *17 i. See also Pnc structure 
Rh factor. 58S See also blood gioiips 
Rheumatic feser. acute. t'»90 See also Body 
build and disease 
Rhiiianum. ISO See also Nose 
Rhcxlesian m.in. site, icniaiiis. date. 359, 
dc'si I iption. .inci brain lompared with 
a|K’s and man. 511. cranial capacits, 

312, faci.d ch.iracters. 312; eves aiul nose, 

313. palate cianial inde\. 311: teeth, 
311 16; '•kull chaiacteis and imj>ortancc. 
316. coinjraied with Wadjak. 352 

Rib cage and bcxlv cavities, in man’s dc 
^cent, 132 

Ridged skin and ridge svsterns. 2(X) 201. 

See also Icniili pads and friction skin 
RcMlentia. description. 9 

Sacrum, in primates. 05 
Sagittal crest, in goiilla. Ill 
Satvr point, l*>f) See alsti Far 
Sclera, 175 .See also 1 \c suuciure 
Seeing, and dispiacc'ineiil of oibiis in Icmu 
roicls and larsioids. 77 78; macula luica, 
78; in higliei primates, and tarsius. 79; 
and cxcipital IoIk'. 118. See also K\c 
Srniang pvgrnic's. 623. .S'rr also Negritos 
Scmaniic area. 162 
Scmnopithccinae. Sre Cercopiibecidac 


Serology. See Blood groups 
Sex, differences in adolescence, 243, 253- 
54; decline, in ageing, 266 
Sex determination, in human foetus, 243 
Sex-linked characters, 428. See Genetics 
Sexual cycle. See Menstruation 
Sexual skin, changes in .sexual cycle, 252 
Sheldon, .somatotyping system. See Soma- 
tolyping 

Siamang. See Gibbon 
Silurian period, 19. See also Palaeozoic 
era, and Table 2. 62 
Simian shelf, 167; cli.sappcarance of in Pro- 
consul, 280 

Simiidae, 21. See also Anthropoid apes 
Sinanthropus pekinensis, dentition, 173; 
teeth compared vvifli Plesianthropus and 
modern man. 286; remains, 300; descrip- 
tion. and comparison wdth Pithecanthro- 
pus, 300-30-1, 305-306; cannibalism, 301; 
as ancestral to Mongoloids, 301-305; and 
Pithccanibiopus compared with Soloen- 
sis, 351; site, date, associated fauna, in- 
dusiric's, remains, 299, 401 402; descrip- 
tion of male skull (cranial capacity, 402; 
affinities with .Mongoloid and White, 
402; affinities with .Murrian type, 612); 
description of Mclancsoid female, 102, 
404; description of Eskimoid female (cra- 
nial tajiacity, and affinities with Eskimo 
and .American Indians, 404); and racial 
differentiation, 405 
Sirenia. dcstriplion, 8 

Sitting posture, in baboons, 81; in larsiers, 
lemurs, moiikevs, 87; spinal curves, 91 
Swapithtcus indteus, 99 
Siwalik apes See Di^opithecus 
Skeleton, ciin».>ological development, 220; 
sex dilfcrciv'- 217; changes in ageing. 
267. See also Skull, Postcianial skeleton 
Skin, diagiammalic microscopic section, 
156 

Skin (olor, and use of spectrophotometry, 
455; skin structure, 1.56; pigmentation, 
457; chemistry of melanin, 460; effects 
of light and sun, 462; pigmentation 
changes in p»^cgnancy. and depigmenta- 
tion in Ncgioes, 463; genetics of, 464; 
in Negro-White crosses. 465; pigmenta- 
tion in rh.inipanzcc and cebus monkey 
compared with m.in, and pigmentation 
in monkeys, or.T’gs, gibbons, 465-66; 
pathological pigmentation, and loss of 
pigmciualion. 466; albinism. 466-68; 
•TVliitc Indians" of Panama, 468; freck- 
les, 172 

Skuhl cave, 334. See also \eanderthalensis. 
Mount Carmel skeletons 
Skull, suspension in quadrupedal and bi- 
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Skull (continued) 

pcclal animals. 91; parts. M2: miisciiU- 
tiirc. 144; suture closure. 1 15; jaw short- 
ening in evolution. 161-65; einbr\ologi- 
cal development. 220-21; sex differences 
in growth. 246-47; age changes. 267; in 
fossil primates {see Fossil ancestors); 
form and description of. in Fskimos. 
490. Xee also Heail 

Slow loris (\\rticchus tanU^ratius), 98. 
See also l.ernuroidea 

Smelling, evolution in cortical represcMita- 
tion, 71; in arl)oi*e4d life. 72; aiul reduc- 
tion of snout. 75 V<*r also Niwe 

Snout, recession of. and hand feetling. 93; 
and sfK'ech ahilitv. 162 

Snub-nosed monke\^ ncxse. 18.3 See also 
Cercopiihec idae 

Soloensis, 318; site. age. remains, cranial 
capacity. .319. descnptioii. 350: ccmii 
pared with Sinanthropus nn«l Piihccan 
thropus. 351 

Solutrc skeletons, hxaiion and culture. 370; 
remains, descnption, (ranial capacits, 
37172 

.Solutrian pcruxl. in<!ustric*s. 371, Nec also 
PlcisKxene tuliure sc'tpieiues 

Somatotonia. 679. Sre also .Soinatotsping 

Somatotsping. compftnents of IhmIv struc- 
ture (endomorphv, inc*somoi pin , eUn 
morphs). tit»6 68, techniipie st-ncs and 
metluHl. ImnIs areas, stoting and in 
diics\, 670 71. pruuip.d somaioi\|H?s [xt 
1000 in adult males, 672, fl\N|)lasia. 673; 
gsnandroinorphv. 671; limiiacioiis ife 
male senes, children, races^ race mix 
lure, groxs *i/c differences). 675 78; IkhH 
Iniild and temjK’raTncnt, 678. comjxj 
nents of temperament /\ i^cerotoma. 
somatotonia. cerefmitoni.i). 679. scale foi 
temperament, 68U; ir.iiis of components, 
682; tenifHTameni and som.iinivf>e. 68 1; 
coastitutional inxestigation n86: and 
Ixxlv build and discMse, 68ti. ImmIv build 
and mental disorder, and fiehasior. 6!>2 

South .African fovsil men. KhcMtesian man. 
339; culture sef|uences. 393; Uoskop and 
Boskopoid, remains and description. 391; 
Ftorisbad skull, 3W; ClajK* Hats skull, 
399; Ingwasiima skull, 100. Srr also la 
bic 5. .398 

Speech. See Jaw 

Spcrinaf;j/oon. human, 20.5 206 See also 
Embrsnlogy 

Spider monkey* (Airies), 19; gram spider 
monkey. 21; vertebrae. 91 95, family life. 
260 61; skin pigmentation. 166. See also 
Cebidae 

Stature, in Pithecanthropus. 531; range, in 


man, 532; nutritional and seasonal 
changes. 533; and economic po.sition. 
534; geographical distrihiition of stature 
groups, 535; racial distiihtition of stature 
groups, 536; heterosis. 537 
Steatopvgia. See Uushman-Hottentot 
Stegcxephalia. characteristics, 64 
Steinheim skull, 33,3. See also Neander- 
Ihalensts, progrevsive type 
Sternal ossicles. 2.55 

Steinu-cleido-inastoid inusclc, 188. See also 
F.ar 

Stratum coineiim, 456. See also Skin color 
Stiatuin graiiiilosiun, 157. See also Skin 
color 

Stratum liKidiiiii, 157. .See also Skin color 
Stroma. 177 S‘er also F\e structure 
Supraconcl\ lend prcKcss, 226 
Stipiaorbiial ridge. See lliow ridge 
Suiuie closure, 115; in mic ren c'phalv, 116 
Stsanstoiidic skull, site, icmiains, age. assn 
cialtnl indiistrv, 359 6t». tr.iiiMl capacitv, 
361; descnption .ind comp.irison with 
I'lltdown. 3t»I (i3; Tiltdown lineage*, and 
I otuion and Uur\ St Fdmuiids skulls, 
365 

Sweat glands, racial diflt-ic'iu c's. 530, l\p<rs. 
531 

Ssiiapsis. 125 See alsrt (.eiietics 
Syphilis, in \egrcx\s and \\ lutes, 563 

rafifin cave, 311 See nUn .Keatulrrthalen- 
fJ^. Mount ( armel -^c'lc tons 
lad, in prim.iic’s, 97. prc-htnsilr. I9. 82: 
eviern.il, ch.inges in circl |M)siiire. 88; 
rvoliition.iiv signilif .nice in ni.m 223 
I algal skull, site, remains, descnption. and 
cranial capacitv, 35t» 57 
lars.il trunk length index in prim.ilrs, 
121 25 

Farsifude.!. description. 16. compared with 
leiiHirH. 17; l•volll(lon.^rv ch.uiges. 76. 81; 
exfeinal c li.irac tc'is, h.ind fec’ding. r4^s, 
7t» 77, spre lali/alicm of vision. 79; dif 
fcrentiation in lertiao^. 8|; in evolu- 
tion of .uithropoide.i. 8|; and lemurs 
ronirasted with Smenrari monkeys, 83; 
changes assoc latrd v\ith rrcc*ssion of 
snout. 9.3; grasping abilitv, 123; hrain 
development. 151; lips, 177. nose. 180; 
cars, and head swiveling. 189. hair 
tracts. 191; in evolution nf palm and 
sede patterns, 202; in devrlopnieiil of 
placenta and allariioi*. 212; siipracon- 
dvtoid proc(*ss. menstruation. 251; fam- 
ily life. 260 

Tarsus fcxri length index, in Negro fcx*tus. 
125 
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Tasmanian (composite race), characters 
and distribution, 609 

Tasmanians, and Australians compared 
with Kcilor skull, 855-56; racial charac- 
ters and distribution, 609 
rasinanoid (morphological type), charac- 
ters and distribution, 608; description, 
6 10- 12- Sef also Australians (composite 
race) 

Taung** skull. See Australopithecus afri- 

rariui 

rcetli. clcnial foimula of i\ntbropoidea, 
Par.ipithccus, Propliopithccus, 83. 86; in 
ni.iii’s descent, 132; canine reduction and 
l(M)l using, 1-10, 1 16; eruption, and jaw 
giowth, 111-45; evolution, 170-71; erup- 
tion in man and apes. 231-35; age 
changes. 2<>7, 269; of Parapiihecus and 
Propbopithecus. 278; Y5 I)r>opiihccus 
pattern. 279; humanoid characters in 
Proconsul, 280; of Australopithecus, 281- 
H3, of PlesiJiiihrcjpus. 286-87; cjf Pithe- 
canthropus II, 291; of Pitliecanthropus 
IV. 295. 115; of Meganthropus, and 

(figantopithecus, 298, 418; of .Sinan- 

thropus 302. 305; of Eoanrhiopus, 308, 
31 1; of Ilrulclbergensis. 318-19; of Ncan- 
derthalensis, 326; of Rhodesian man. 
311; of Wadjak. 352; of (ialley Hill, 
3<»3, of Clhancelade, 373; of Cirimaldi 
fiov. 1176; of Boskopoid, 396; of Cape 
Flats. 399; of Minnesota girl, 106-407 
leleosis, description, 59 
leni|)oial bone, and hearing, 187. .See also 
Far 

lemporal lolio, and hearing, 118. See also 
Far 

lemporal muscle’s, 112 41 
I’ertiary epoch. .See Caino/oic era, and Ta- 
l)le 2. 61 

rhenat pads. 199 200, 527. See also Touch 
pads and friction skin, and finger, palm, 
and sole prints 

I J^Pories. of man’s ancestral adoption of 
teiresirial life, 105, 130 
Ihoratic \citebr«e. in primates, 93 
I horaco lumbar \ericbiae, 95 
I borax, changes in erect pc3stiirc. 88 90; 
fcjetal and postnatal changes in apes 
and man, 228, 238 sp; sex clifTcienccs in 
adolescent man, 215; relative hip 
slioulder bicadth in man. 216 
riuioid gland, and growth. 240; and 
pregnancy, 255 

'Fibia, 69, 120; muscle attachments. 120 
tool making and using, importance of, 
135 36, 139; animal capacity for. 136; 
by chiinpan/cc. 136-38; and canine tcwlli 
reduction. 140 
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Touch pads and friction skin, description, 
palmar and volar pads in foetal life in 
man and monkeys, 199; development 
and evolution of ridged skin, and basic 
pad systems in priihates, 200; evolution 
of friction skin patterns, and apical pat- 
terns, 201; distribution of whorls, ](x>ps, 
arches in primates and man, 201-202. 
See also Finger, palm, and sole prints 
Tragus, 189. See also Ear 
Trees, family of primates, 410-12; of man, 
412-14 

Tiiassic period. See Mesozoic era, and Ta- 
ble 2, 61 

Trinil man. See Pithecanthropus 
Triradius, 201. See also Touch pads and 
friction skin, and linger, palm, and sole 
prints 

Trophohlasl, 206-207. See also Embryology 
Tuberculosis, in W'hites and Negroes, 563 
Tympanic bone, 187. See also Ear 

Ulcers, gasi ‘c and duodenal, 687. See also 
Body build and disease 
Ulna, in grasping. 68 
Ungulata, description. 8; in development 
of placenta and allantois, 212 
Upper Palaeolithic "races,” skeletal mate- 
rial compared with modern English, 
Eskimo, D\nastic F^gsptian, 377-78; de- 
sciiption, 378; principal finds. Table 4, 
380 

Upjier Palaeolithic (In pcs), characters, dis- 
tiihution, 576; description, 582 
Urinary organs, clc\clopment in foetal life, 
217 

Uterine lube, 210. See also Embryology 
Uterus, 250; contractions in parturition, 
256. See . Menstruation 


Veddoid (IN pc), 613. See also Australoid 
(morpho.ogical l>pe) 

Vellus hair. 195 
Ventral sNinpliNsis, 114 
X’eimiform appendix, 221 
Vernix cascosa, 221. See also Embryology' 
Vcricbial column, changes in erect pos- 
ture, 90; spinal curves in erect sitting 
posture. 91; \ertebrae, 93-95; thoracic 
vertebrae in ancestral anlhropoid-hu- 
niaiioid slocks, 94; evolutionary changes 
in primates. 96; spinal cur\'es, 119; age 
changes. 267-68 

Vertebrates, classes. 1; bcxlily changes and 
charactciisiic’s, 51; segmentation, and 
eNolulion of backbone, 55; ancestors, 
and e\olution of limbs, 56-57; evolution 
of respiration. 59; in geological lime. 
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Vericbrales {continued) 

Table 2, 60-62; dentilion, 170; family 
life. 259 

Vestigial structures. See Embryology 
Viscera, support of in erect posture, 87*89 
Visccrotonia, 679. See also Somatotyping 
Vision, in anthropoids and man, 184. See 
also Eye 

Visual sensation. 184 

Visuo-ps>chic area, 148 

Vitelline fluid. 209. See also Enibr>ology 

Voice, changes in adolescence. 249 

Wadjak man, site. age. description, cranial 
capacity . tx)m pared with Rhotlesian and 
Australian, 552 

Walking, age for in man and chimpanzee. 
243 

“White Indians' of Panama. 468 
White race, tharacters. skin pigments. 457; 
skin color in Negro White iruv^rs. 465; 
hair color. 471; e>c color. 177; e\c and 
hair color association, 480; hair form, 
483 8ti; hair ueight and abundance. 487; 
head form, in immigiant children. 493; 
head form in Europeans. 1%; ceplialic 
index. 498; prognathism, 506; eye foiin. 


I 

510: nose form. 512, 518; car form. 521; 
lips and lip seams, 525; finger, palm, 
and sole prints. 524. 527; sweat glands, 
550; stature range, 532, 539; basal metab- 
olism. pulse, respiration. 542; color- 
blindness. 544; blood group distribu- 
tion. 548: disease. .56.3; tumor, cancer, 
564; pregnancies, skin diseases, car, c>e, 
nose, and dental cliscjrdcrs, 565 66 
White race (primary). 575; primary sul) 
races. 576; comi>osilc subraccs, 579; com 
jjosite races (predominantly White). 607, 
612. 616; residual mixed types, 580-81; 
morphological i>pes. 576, 607. 612, 614; 
morphological subi\|>cs, 580; blcKMl 
streams. Kig 68. 652 

Whorl, or spiral. 523 Srr also Finger, palm 
and sole prints, and 'louch pads and 
friction skin 

Writing, invention of, 53 

\enofnthnus, age and aflinilv. 280 

\r» (OrNOpiibecus) t«H)ih pattern, 279 
Yolk sac. in iiiainmals. apes, marsupials, 
man. 209 Sre also l inbrsologv 

/\goie. 128 . See also C*cneiics 
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